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EPOTHILONE DERIVATIVES AND THEIR USE AS ANTITUMOR AGENTS 



fiummaiv of thfl invention 

The invention relates to a new dass of epothllone derivatives, the production of these 
compounds and new Intermediates, pharmaceutical preparations containing these 
compounds, and the use of these compounds In the treatment of wamvblooded animals, 
such as humans, or their use In the production of phanraceuticai preparations for the 
treatment of warm-blooded jBinlmais; such as humans. 

BaekQiDund to tha Invention 

EpottiHones A and B represent a new class of microtubule-stabilising cytotoxic agents (see 
Gerth, K. et aL. J. AimML 42. 560-3 (1 966)) of the fomnilae: 




wherein R means hydrogen (epothilone A) or methyl (epothilone B). 

These compounds have advantages over Taxol*, a branded product already introduced for 
the treatment of tumours, that has ttie same mechanism of action but haa however a series 
of disadvantages, such as very poor water solublUty, maldng the preparation of pharma- 
ceutical fomwilations very difficult (at present, such fonnulations are normally characterised 
by the toxic side effects of the carrier materials), and Inefflcacy on a serloe of tumours. The 
advantages are as foBows: 

a) They have better water-solubinty and are thus more leadHy accessibia for formulations. 

b) It has been reported that, In cei culture experiments, ttwy are also active against the 
protifeiatton of ceils, which, owing to ttie activity of the P-glyooproteh efflux pump maldng 
tiiem •multtdmg reslstanf , show resistance to treatment witt» ottier chemotherapy agents 
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Including Taxole (see Bolag, D. M., et al., "Epothilones, a n w class of microtubule- 
stabilizing agents with a TaxoWike mechanism of actton". Cancer Research 55. 2325-33 
(1995)). And 

c) it could be shown that they are sUn veiy effective in vHro against a Taxol»^sistant 
ovarian carcinoma cell line with modified p-tubulin (see siehe KowalsM. R. J., et aL. J. Biol. 
Chem.2Z2(4). 2534-2541 (1997)). 

Phamiaceutical application of the epothilones. for example for tumour treatment, is possible 
in an analogous manner to that described for Taxol. see for example US S.641 .803; US 
5.496.604; US 5.565.478). One disadvantage of the epothilones is the relatively low 
therapeutic Index, l.e. the dosage range between the necessary dose and the maximum 
tolerable dose is veiy small. 

in the meantime, a series of epothllone derivatives have been published In the search for 
new. more effective and more versatile products. 

Up untB now, an epothilones described In the literature contain a methyl group shown In the 
above formula at 016. This methyl group (C-17) was hypolheslzed to be necessary In order 
to force the heterocyde (In the case of epothilones A and B a methylthlazolyl ring) out of the 
plane of the ooniugated double bond between 0-16 and C-l 8, and this was postulated to 
be neoessaiy for efficacy. 

It is an objective of the Invenllon to provide a new dass of epothSone derivatives, which 
have a new type of sbuclure and which, through their advantageous biological and 

phaimaoological properties, enable the armamentarium for the control of. in particular, 
profifeiative diseases such as tumours to be expanded. Also, compounds must be found 
which have an improved therapeutic Index compared wHh epothilones A and 8. 

r^fttfltted description of th e invention 

Surprisingly, a new dass of epothllone derivatives has been found, whldi are phanna- 
cologically highly effedive. despite the absence of the methyl group on C-16 of the epotW- 
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lones and even though the resulting heterocyclic ring lies on the plane of the C-16/C-18 
double bond. . 

The invention relates to this new dass of epothilone derivatives. The compounds in 
question are compounds of formula I. 

R 7 



carbon iatoms marked with an arrow, especially by the lower carbon atom (the one nearer to 
the nitrogen In the fused heterocycylic Hng or para to the atom X). and wtierein 
X is S; O; NH; N(all(); wherein alk is ajkyl. hydroxy-tower aikyi, unsubstttuted or 
substituted amlno-tower aikyI or carbamoyl-kiwer alkyi; N(ar). wherein ar is aiyl: 
C(Rk')«N, NsCHRkO or C(Rk«)sC(Rkn. wherein Rk* and Rk-, independently of one 
another, are H. alkyI (espedally lower alkyO. unsubstitutad or substituted amino^owfer 
alkyI, caitoamoyHower alkyi; or In partteular hatogen-tower alkyi or hydroxy^ower alkyt, 
or further amino^ower alkyI; and 

Rk is H. alkyi (especially tower alkyO. unsubstttuted or substituted amlno-tower alM, 
carbamoyHowar alkyi. or in partkMlar hatogen^ower alkyi or hydroxy-tower alM 
either Y is OH and V is hydrogen, or -Y and -Y» together fom> a bond (so that together wttfi 
the adjoining bond connecting the two -Y and -Y* bearing carbon atoms they fomi a double 
ix>nd); 

R is hydrogen, tower alkyi or hatogen-lower alkyi; 




(0 



wherein 

T is O. NH or N(aikyl). wherein alkyi is alkyi. espedally tower alkyi: 
A is a radical of formula la 




which is bonded to the radteal of the molecule according to formula 1 by one of the two 
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and Z is O, or -Z- is a bond between th two binding caibon atoms; 
or salts theriBof . 

These compounds have advantageous pharmaceutical properties. For example, they are 
active against muHldrug-reslstant cell lines and tumours and/or they have an Improved 
therapeutic index over natural epothllones. 

The general terms used hereinbefore and hereinafter preferably have within the context of 
this disclosure the following meanings, unless othenwise indicated: 

The prefix "lower denotes a radical having up to and including a maximum of 7. espedaBy 
up to and including a maximum of 4 cartjon atoms, the radicals In questfon being either 
unbranched or branched with single or multiple branching. 

Where the plural forni Is used for compounds, salts, and the Hke, this is taken to mean also 
a single compound, salt, or the like fa* as an Indefinite article or as a numeral meaning 
^)ne■). 

Asymmetric caibon atoms that are optionally present in the substituents niay exist In the 
(R), (S) or (R,S) configuratfon, preferably In the (R) or (S) oonflguratfon. Substituents on a 
double bond or on a ring, for example on the cartxm atoms to which Z in formula I te 
bonded, may be present in cis- (»Z-) or trans- (sE-) fonn. The present compounds may thus 
exist as mbctuies of isomers or as pure Isomers, preferably as pure diastereoisomers. 

T is either O, NH or N(aIkyO, especially either O or NH, preferably O. 

The radical A is bonded to the radteal of the molecule of formula I by one of the two caitxxi 
atoms marked by an anow In fonnula la. Bonding Is preferably effected via the caibon atom 
of the benzene ring portk)n of A which Is in para positkm to X. 

AikyI Is preferably an alkyi radical with 1 to 10 carbon atoms, preferably lower alkyl, 
spedaily methyl 
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Lower alkyl is unbranched or has mono- or multiple-branching and is in particular mettiyl or 
ethyl. 

Aryl is preferably an aromatic radical with 6 to 14 carbon atoms, especially phenyl, naphthyl, . 
fluorenyl or phenanthrenyl, whereby the said radical is unsubstituted or is substituted tif 
one or more substituents, preferably up to three, primarily one or two substituents, 
especially those selected from amino; lower alkanoylamino, espedally acetylamino; 
halogen, especially fluorine, chlorine or bromine; lower alkyl. especially methyl or also ethyl 
oriNopyt; halogen-lower alkyl, especially trifiuoromethyl; hydroxy, tomr aikoxy, espedaly 
methoxy or also ethoxy; phenyMower aikoxy, especially benzyloxy; nitro, cyano, CrCir 
aikoxy. especially n-decyloxy. carbamoyl, tower alkyl^aifoamoyl, such as N-methyl- or 
N-tert-butyteaibamoyl. tower alkanoyl. such as acetyl, phenyloxy. hatogen-tower alkytoxy. 
such as trffhioromethoxy or 1 .1,2.2-tetrafluoroethytoxy, tower alkoxycarbonyl, such as 
ethoxycarbonyl, lower alkytanercapto. such as methylmeicapto, hatogen-lower alkyl- 
mercapto, such as trifluoromethylmercapto, hydroxy^ower alM, such as hydroxymethyl or 

1- hydraxymettiyl. tower alkanesulphonyi, such as methanesulphonyl. halogen-tower alkane- 
sulphonyl, such as triRuoromethanesulphpnyl, phenylsulphonyl. dihydroxybora (-B(OH)^. 

2- methyi-pyrtmMin^yl. oxazol-5-yl. 2-methyl-1 .3Kfioxolan-2-yl. 1 H-pyrazol-3-yl. 1 -methyl- 
pyra2Dl-3-yl; and tower alkytonedtoxy whteh is bonded to two adjacent carbon atoms, such 
asmelhylenedtoxy. 

Hatogen is especially fluorine, chtorlne, bromine, or todlne. In partteular fluorine or chtoiine. 

Hatogen tower alkyl Is methyl or ethyl that is substituted in particular by halogen, such as 
fluorine or chtorine. espedally fluoromethyt or also chtoromethyl. 

Hydroxy tower alkyl is in particular tower alkyl that is terminally substituted by hydroxy, 
preferably hydroxymethyl or hydroxyethyi. especially 2-hydroxyethyl. 

Unsubstituted or substituted amino tower aikyt is in particular kwer aDcyi that is tenninally 
substituted by andno or substituted amino, whereby preferably one or two tower alkyl 
radicals are present as andno substituents; aminomettiyl, 2-aminoettiyl. N-mettiylamino> 
mettiyl, 2-<N-mettiylamino)etiiyl. N.N-dimettiylaminometiiyl or 2-(N,rWim thylamino)ettiyl 
are preferred. 
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Carbamoyl lower alkyi is in particular lower alkyl that is terminally substituted by -C(0)NH2, 
preferably carbamoylmethyi or 2-caibanloytethyl. 

Where these radicals are present, one of radicals Rk. Rk* and Rk** is preferably hydrogen 
and the others are also each hydrogen, or preferably one is lower alkyl. such as methyl, 
hdlogen-lower alkyl, such as methyl fluoride, or hydroxy-tower alkyl, such as hydroxymethyt 
or -ethyl, and the other is hydrogen, or one is unsubstituted or substituted amino lovver alkyl, 
especially aminoethyl. 2-aminoethyl. N-methyiaminomethyl. 2-(N-methylamino)ethyl. N,N- 
dimethylaminomethyl or 2-(N.N-dimethylamino)ethyl. and the other Is hydrogen. 

-Y and -Y* either form a bond, so that a double bond exists together with the bond linking 
the Y and Y* bearing carbon atoms; or preferably Y is hydroxy and Y* is hydrogen. 

Where present, one of radicals Rk. Rk* and Rk** Is preferably methyl or hydroxymethyl, and 
the other(8) Is or are hydrogen, or one of radicals Rk, Rk* and Rk** Is 2-hydroxyethyl. 
aminomethyl, 2-aminoethyl, N,N^imethylaminomethyl or carbamoytmethyl, and the other(8) 
is or are hydrogen. 

H Rk* and Rk** are not present. Rk is preferably hydrogen, methyl or hydroxymethyl. or 
ethyl. 

R Is preferably hydrogen, methyl or fluoromethyl, also ethyl. 

Z Is either O, whereupon an oxirane is formed with the binding cart)on atoms, or -Z- is a 
bond, so that a double bond is produced together with the already existing bond between 
the two cart)on atoms to whteh Z bonded. 

The wavy line of the bond to the Z-bearing carbon atom is to indicate that the compound of 
formula I, in respect of the epoxide ring or the double bond formed by Z and the two 
adjacent carbon atoms, may be present in the Z- (« cis-)form or in the E- (* trans-)form, 
furthermore as a mixture of these forms, the Z-form being preferred. 
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Salts ar primarily the pharmaceuticatly acceptable salts of compounds of fomiula I. 

Such salts are formedt for example, as acid addition salts, preferably with organic or inor- 
ganic acids* from compounds of fomnula 1 with a basic nitrogen atom, especially the phar- 
maceutically acceptable salts. Suitable inorganic acids are. for example, hydrohaDc ackb, 
such as hydrochloric add* sulphuric add* or phosphoric add. Suitable organic adds are, for 
example, cart)oxyiic phosphonte, suiphonic or sulphamic adds, for example acetic add, 
propionic acid, octanoic add, decanoic add, dodecanoic add, glycoiic acid, lactic add, 2* 
hydroxybutyric add, gluconic add, glucosemonocarboxylic add, fumaric add, suodnic add, 
adipic acid, pimelic add, suberic add, azeiaic acid, malic add. tartaric acid, citric add, glu- 
caric add, galactaric add, amino adds, such as glutamic add, aspartic acid, Kl-methyigly- 
dne, acetylaminoacetic aM, N*acetylasparagine or N-acetylcysteine, pyruvic add, aoeto- 
acetic add, phosphoserine, 2- or S-glycerophosphoric aidd, maleic add, hydroxymaleic add, 
methylmaleic add, cyciohexanecartx>xyiic iadd, benzoic add, saHcyiic acid, 1- or S-hydioxy- 
naphthyi-2-cart>oxyiic add, 3.4,5-trimethoxybenzoic add, 2-phenoxybenzoic add, 2-aoeto> 
xybenzoie a^, 4-aminosaiicylic add. phthalic add, phenylaoetic add, glucuronic add, 
galacturonic add, methane- or ethane-sulphonic add, 2-hydroxyethanesulfonlc add, etha- 
ne-1 ,2-disulphonic add, benzenesulphonic add, 2-naphthalenesulphonic add, 1 ,5-naplh 
thalene-disulphonic add, r^-cyclohexylsulphamic add. N-methyl-, N-ethyi* or N-propyfHBul- 
phamic add, or other organic protonic adds, such as asoort)ic add. 

For isolation or purification purposes it is also possible to use phamiaceutically unaccept- 
able salta, for example picrates or perchlonites. Only the pharmaceuticaliy aoceptabie salts 
or free compounds (if the occasion arises, in the fonm of pharmaceutical preparations) attain 
therapeutic use, and these are therefore preferred. 

In view of the dose relationship between the novel compounds In free form and in the form 
of their salts, induding those salts that be used as intermediates, for example in the 
purification or identification of the novel compounds, hereinbefore and hereinafter any re- 
ference to the free compounds is to be understood as refening also to the corresponding 
salts, as appropriate and expedient 

The compounds of fomnula I have valuable phamtacological prc^ities, as described 
hereinbefore and hereinafter. 



wo 00/37473 



-8- 



PCT/EP99/10129 



IT18 efficacy Qf the compounds of formula I as inliibitors of microtubul depolymerisation 
may be proved as follows: 

Stock solutions of the test compounds (10 mM) are prepared in DMSO and stored at •ZO'C. 
Microtubule protein is extracted from pigs' brain by two cycles of temperature-dependent 
depolymeiisation/polymerisation, as known (see siehe Weingarten et al, Btochemistfy . 
1974: 13: 5529-37). Working stock soiuttoris of microtubule protein (i.e. tubulin plus 
microtubule-associated proteins) are stored at -TO^C. The degree of test-compound-induced 
polymerisation of microtubule protein is determined basically as already known (see Un et 
al., Cancer Chem. Pharm. 1998: 38:136-140). To surnmarise, 5 vH stock solution of the test 
compoimd in 20 times the desired final concentratton are admixed with 45 ^i of water at 
room temperature and then placed on ice. A working alk)uot strain of pigs' brain microtubule 
protein is rapkily thawed and then diluted to 2 mgfni in ice^kl 2 x MEM buffer (200 ml 
MES. 2 mM EGTA. 2 mM M^CHi, pH 6.7) [MES » 2-moipholinoethanesulphonto add. E6TA 
s ethylene glycol-bis-2(2-antinoethyl)-tetreacetk: add). The poiynrarlsatksn reactton Is star- 
ted by adding 50 (U of each diluted microtubule protein to the test compound, foOowed by in- 
cubation of the sample for 5 minutes in a water bath at room temperature. Then, the reac- 
tion mixtures are placed in an Eppendorf microcentrifuge and incubated for a further 15 mi- 
nutes at room temperature. The samples are then centrifuged for 20 minutes at 14,000 ipm 
at room temperature, in order to separate polymerised from unpolymerised microtubule pro- 
tein. As an indirect measure of tubulin polymerisatk>n, the protein concentratton of the su- 
pernatant (whteh contains the remaining non-polymerised, soluble microtubule protein) Is 
determined by the Lowry method (CD Assay Kit, Bk>-Rad Laboratories, Hercules. CA), and 
the optical density (OD) of the cotour reactton is measured at 750 nm using a spectrometer 
(SpectraMax 340, Molecular Oevtoes. Sunnydale, CA). The difference in OO's between 
sainples treated with a test coinpound and vehicle-treated controls is connpared with that 

obtained with incubations containing 25 \tM. epothiton B (positive control). The degree of 
polymerisation induced by a test compound is expressed relatively to the positive control 
(1 00%). By (Comparing the activily of several concentrations, the EC50 (concentration at 
which 50% f the maxirmim polymerisation occurs) can be detennined. For compounds of 
fonnulal.th ECSOnesintherangeofl to 100. preferably in the range off 1 to 50. espe* 

dalyfromi tolOiiM. 
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The efficacy against tumour cells may be demonstrated in the f ollownng way: 

Stock solutions of the test compounds (10 mM) are prepared in DMSO and stored at -20^. 
Human KBr31 and (multldmg^sistant, P*gp170 expressing) KB-8511 epidennoid carcino- 
ma cells originate from Dr. M. Baker, Roswetl Park Memorial Institute (Buffak), NY, USA) 
(descrlptton: see also Akiyama et al., Somat Cell. Mol. Qerietics U, 1 17>126 (1985) and 
Fojo A., et al.. Cancer Res. 45. 3002-3007 (1 985) - KB-31 and KB-851 1 are t>oth derivati- 
ves of tiie KB cell line (ATCC) and are human epktermis carcinoma ceils. KB 31 cells may 
be cultivated in mono-layers using Outbecco's modified Eagle's medium (D-MEM) with 10% 
foetal calf serum (MA Bioproducts). L-giutamine (Row), penidinn (SO units/ml) and 
streptomycin (50 |ig/ml (Row); they then grow at a duplicatton time of ca. 22 hours, and 
their relative plating efficiency is ca. 60%. KB-8511 is a variant derived from the KB-31 oel 
line, which was obtained using oolchichine treatment cycles, and iias an approximatsly 40 
times relative resistance to coldiichbie compared with KB-31 ceils. The ceils are incubated 
at37% in an incubator with 5% v/v CO2 and at 80% relative humidity with MEMAipha me- 
dium which contabis rttwnudeoskJes and desoxyrfbonudeoMs (Gboo BRL), complemen- 
ted with 10 lU penicillin. 10 itgAnl streptomycin and 5 % foetal calf serum. The cePs are 
seeded in a quantity of 1 .5 x 1 0^ pelisAvell in 96-well microtitre plates, and incubated over 
night Serial dilutions of the test compounds in culture medium are added on day 1. The 
plates are then incubated for a further 4 days, after which ttie cells are fbced with 3.3% v/v 
glutaraUehyde. washed wtth water and dyed with 0.05% wA^ mettiyiene blue. After wasfting, 
the dye is eiuted with 3% HCI and the opttoal density measured at 665 nm with a 
SpectraMax 340 (Molecular Devioes. Sunnyvale, CA). IC50 values are determined by 
adaptation of mattiematical cun^, using ttie SofrPro2.0 programme (Molecular Devices. 
Sunnyvale. CA) and using the fonnula [(OD treated) - (OD start)]/[(OD controO • (OD slait)] 
X 100. The IC50 is defined as the concentration of a test compound at tiie end of ttie incu- 
bation period, which led to 50% of the ceil count per well compared with the control (con- 
centration at semi-maximum inhibition of cell growtti). Compounds of formula I thus pre- 
ferably show an ICSO in the range of 0.1 x 10 to 500 x 10 M. preferably between 0.2 and 
50nM. 

Tests noth r tumour cells lines can also be carried out in a comparable manner. The 
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ranges of the ICso values (the ranges measured for compounds of the formula I. especially 
for the preferred compounds of formula I) are given in the square parentheses. A459 
(lungs; ATCC CCL 185) [preferred ICso 0.01 x 10 •* to 500 x 10 "'M, preferably between 
0.01 and 100 nM\, NCIH460 (lungs) [preferred ICso 0.01 x 10 ? to 500 x 10 M. preferably 
between 0.02 and 200 nMl, HCT-15 (colon; ATCC CCL 225 - ATCC = Anierican Type 
Culture Collection (Rockvflle, MD, USA)) [preferred ICso 0.01 x 10 to 500 x 10 ""M, 
preferably between 0.05 and 500 nM], HCT-1 16 (colon) [preferred ICso 0.01 x 10 to 500 x 
. 1 0 *• M, preferably between 0.05 and 200 nM], Dul 45 (prostate; ATCC No. HTB 81 : see 
also Cancer Res. 3L 4049-58 11978D [prefened ICso 0.01 x10"*to500x10'"M. preferably 
between 0.05 and 500 nM], PC-3M (prostate - hornione-insensltive derivative, obtained 
from Dr. U. Rdler (MD Anderson Cancer Center, Houston, TX. USA) and derived from 
PC-3. a cen line that Is obtainable from the ATCC (ATCC CRL 1435)) [preferred ICso 0.01 x 
10 to 500 X 10 *" M. preferably between 0.05 and 500 nM], MCF-7 (bieaet; ATCC HTB 22) 
[preferred ICso 0.01 x 10 to 500 x 10 *• M, pw^erably between 0.02 and 200 nMj, MCF- 
7/ADR (breast, multidrug-resistant; see also Blobe G.Cet al., J. Biol. Chem. (1983), 658- 
664; the ceR line is to a large extent resistant (360- to 2400-fold) to doxorubicin and vinca 
alkaloids in comparison with MDR-7 "wild-type" ceHs)) [preferred ICso 0.01 x 10 to 500 x 
1(r* Ml, preferably between 0.1 and 1000 nM). or MDA231. 

The in Wvo efficacy may be demonstrated as follows: The models used are xeno-trane- 
plants of tumours, such as KB-31 or KB-8511 epidermoid tumours, In mice. The anti-tumour 
efficacy of the test compounds may be measured in female BLB/c nu/nu mice for ex^mfto 
against the conesponding subcutaneously transplanted ceil line. To this end, tumour frag- 
ments of about 25 mg are implanted Into the left side of each of the mice (for example 8 
animals per dose). The test compound is administered for example on day 1 1 after trans- 
plantation In different dosages (for example 0.1; 0.5; 1; 5 and 10 mg/kg), If desired repea- 
ting the administration. If required several times, after between two days and tno weete. 
The volumes of the tumours are detemdned for example after about 2 to 4 weeks (e.g. two 
weeks after the start of treatment). The tumour volumes are calculated by measuring the 
tumour diameter along two vertically arranged axes and according to published methods 
(see Evans t al.. BrH. J. Cancer 45. 466-8 (1982)). The anti-tumour efficacy is determined 
as the mean increase In tumour volume of the treated animals divkled by the mean Incresse 
in tumour volume f the untreated animals (controls) and, after muRipBcatlon by 1 00, is ex- 
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pressed as T/C%. Tumour regression (given in %) is calculated as the smallest mean tu- 
mour volume (Vt) in relation to the mean tumour volume at the start of treatment (Vo) ac- 
cording to the fomfiula 

% regression s [i^t/Vo)] X 100. 

In this case also, other cell lines can be used, for example those named above in the 
demonstration of efficacy against tumour ceils. 

Owing to these properties, the compounds are suitable for the treatment of proliferative 
diseases, especially tumour diseases, including metastases: for example soDd tumours 
such as lung tumours, breast tumours, colorectal tumours, prostate tumours, melanomas, 
brsdn tumours, pancreas tumours, neck tumours, bladder tumours, neuroblastomas, throat 
tumours, but also proliferative diseases of blood cells, such as leukaemia; also for the 
treatment of other diseases which respond to treatment with microtubule depolymerisation 
inhlt>ltofS, such as psoriasis. 

A compound of formula I can be administered aione or in combinatton with one or mors 
other therapeutie agentsj possible combination therapy taking the form of fb»d oombina> 
tions or the adndnistratton of a compound of the Invention and one or more other thereipeu- 
tk: agents being staggered or given independently of one another, or the combfried admini- 
stration of fixed combinations and one or more other therapeutic agents. A compound of 
fomwia i can beddes or in addition be administered for tumour therapy in combinatton witti 
chemottierapy, radiottwrapy. invnunotiierapy. surgical intervention, or a combination of 
ttiese. L^g-tenm therapy is equally possible as is ad^ant therapy in the context of othw 
treatment strategies, as described above. Other possible treatments are therapy to maintain 
the patienf s status after tumour regression, or even chemopreventive therapy, for example 
in patients at risk. 

Therapeutic agents for possible combination are espedally one or more antiproliferative, 
cytostatic or cytotoxic compounds, for example one or more chemotherapeutic agenKs) 
selected from ttw group comprising ttie classkal chemotherapeutic agent , an inhibitor of 
polyamin biosyntttesb. an inhibitor of protein kinase, especially of serine/threonine protein 
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kinase, such as protein Idhase C. or of tyrosine protein Idnase, such as epidermal growth 
factor receptor protein tyrosine Idnase, a cytoldne. a negative growth regulator, such as 
TGF-0 or IFN-B, an aromatase inhibitor, and a classical cytostatic. . 

Compounds according to the invention are not only for the (prophylactic and preferably 
therapeutic) treatment of humans, but also for the treatment of other warnt-blooded 
animals, for example of commercially useful animals, for example rodents, such as mice, 
rabbits or rats, or guinea-pigs. They may also be used as a reference standard In the test 
systems described above to permit a comparison with other compounds. 

A compound of formula I may also be used for diagnostic purposes, for example with 
tumours that have been obtained from wanrvblooded animal "hosts', especially humans, 
and implanted into mice to test them for decreases in growth after treatment with such a 
compound, in order to investigate their sensitivity to the said compound and thus to improve 
the detection and detennination of possible therapeutic methods for neoplastic diseases in 
the original host 

Within the groups of preferred compounds of formula I mentioned hereinafter, definitions of 
substltuents from the general definMons mentioned hereinbefore may reasonably be used, 
for exan^e, to replace nx>re general definitions with more spedf ie definitions or especially 
wHh definitions characterized as being preferred; thei definitions characterised as being 
preferred, or exemplary ('e.g.', "such as", for example*), are preferred. 

Preference is given to a compound of formula I. . 

wherein 

TisOorNH; 

A is a radical of formula la. which is bonded to the radical of the molecule off formula i by 
one of the two carbon atoms marked by an arrow, preferably by the carbon atom in p- 
posltkm to X; and wherein 

X is S; O. NH; N(alk); wherein elk is alkyl. (especially lower alkyO. hydroxy-lower aOcyl. 
unsubstituted or substituted amino-tower alkyl or carbamoyHower alkyl; C(Rk*)sN, 
NaC(Rk*) or C(Rk*)asC(Rk*^, wherein Rk* and Rk**, independently off one another, 
are H. alkyi (especially tower alkyO. halogen-tower alkyl or hydroxy-lower alkyl, or also 
substituted or unsubstituted amino-tower alkyi or carbamoyHower alkyl: ^ 
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Rk is H. lower alkyi, halogervlower alkyi or hydroxy-tower alkyi or also unsubstituted or 

substituted amino-lower alkyi or carbamoyl-lower alkyi; 
either Y is OH and Y* is hydrogen, or -Y and -Y* together form a bond; 
R is hydrogen, lower alkyi or halogen tower alkyi; 
and Z b O, or -Z* is a bond between the two binding caft)on atoms; 
or salts thereof. 

Preference Is also given to a compound of formula I wherein 
TlsO; 

A is a radical of f onnula la 




which is bonded to ttie radical of the molecule according to formula I by one of the two 

carbon atoms nmrked with an arrow, and wherein 

X is S: O; NH; N(alk); wherein alk is alkyi; N(ar), wherein ar is aryl; C(Rk*)>N. 
N^Rk*) or C(Rk*)^Rk^), wherein Rk^ and Rk^. independently of one another, 
are H, alkyi (especially lower aikyi), hak)gen*k>wer alkyi or hydroxy-lower alkyi; and 
Rk is H, alkyi (especially tower aikyO» halogen-lower alkyi or hydroxy*tower alkyi; 

either Y is OH and Y* is hydrogen, or -Y and -Y* together fomi a bond (so that they fonii a 

double bond together with the adjoining bond connecting the two -Y and -Y* t>earing caitx>n 

atoms); 

R is hydrogen, lower alkyi or halogen-lower alkyi; 

and Z is O, or -Z- is a bond between the two binding carbon atoms; 

or salts thereof. 

Special preference is given to a compound of formula I wherein 
T Is NH or espedaliy O; 

A Is a radicai of f omiula la, which is bonded to the radical of the molecule according to 
foHTHila I by one of the two cairtxm atoms rnaiked with an arrow, and wherein 
X Is S, O. NH, N(CH3), NCCHaCHsOH), NiCHzCHaNHa). N(CH2CH2N(CHa)s). 
N(CH2C(0)MH2). C(Rk>N or CH«C(RIC) , wherein Rk* is H. methyl, hydroxymethyl, 
(CHzCHaOH). (CHsCHaNHa). (CHgCHiNlCHa),), (CHaC(0)NHi), or also fluoromettiyl; 
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and 

Rk is.hydrogen, methyl, ethyl, hydroxymethyl, hydroxyethyl, aminomethyi, aminoethyl, 

dimethylamlnomethyl, caibamoylmethyl or also fluoromethyt; 
R is hydrogen, methyl, ethyl or fluoromethyl; and 
Z Is O, or -Z- is a bond between the two binding cart)on atoms; 
or salts thereof; wheretiy the bond characterised by a wavy line means that the compound 
of fomtula I is present in cts- or trans-form, preferably in ds-form. 

Special preference is given to a compound of fomtula I wherein 
T is NH or especially O; 

A is a radical of formula la, vihkAx is bonded to the radical of the molecule according to 
fomnula I by one of the two cartwn atoms marked with an arrow, and wherein 

X is S. O, NH, N(CHa) or NCCHaCHsOH), or isC(Rk*)sN or CHBC(Rk*)/wherein Rk* Is 

H, methyl or hydroxymethyl, or also fluoromethyl; 

and 

Rk is hydrogen, methyl or hydroxymethyl, or also fluoromethyl, or ethyl; 
R is hydrogen, methyl, ethyl or fluoromethyl; and 
Z b O, or -Z- is a bond between the two binding cartxHi atoms; 
or salts thereof; whereby the bond characterised by a wavy One means that the oompound 
of fonnula I Is preserrt in ds- or trans^onn, preferably In ds4orm. 

Particular preference Is given to a compound of formula I wherein 
T is NH or especially O; 

A means a radical of fonnula la, wt^ Is bonded to the radical of the molecule aocorcfing to 
fonnula I by one of the two caitKHi atoms merited with an arrow, and wherein 

X Is S; or is further seleded from the group consisting of NCH9 and CH-CH and in a 

broader aspect of the invention O and N(ChbCHsOH); 

and 

Rk is H, methyl, ethyl, hydroxymethyl, hydroxyethyl, especialty 2-hydroxyethyl, 
andnomethyl, aminoethyl. especially 2-aminoethyl, or cart>amoyl, preferably methyl; 

Rishydrog n, tower aHcyl or hak)gen tower alkyi; and 

Z is 0, or -Z- is a bond between the two binding cartwn atoms, or a salt thereof. 
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Particular preference is given to a compound of formula I wherein 
TlsO; 

A means a radical of formula la, wtiich is bonded to the radical of the molecule according to 
formula I by one of the two carbon atoms marked with an arrow, and wherein 

X is S; or is further selected from the group consisting of O, NCHs. CHsCH and 

NCCHsCHaOH): 

and 

Pk is H, methyl or hydroxymethyl, or ethyl, preferably methyl; 
R is hydrogen, lower alkyi or hatogen lower alkyi; and 
Z is O, or -Z- is a bond between the two binding carbon atoms, or a satt thereof. 

Of the compounds and (wtiere appropriate) groups including the conqsounds. as mentkmed 
hereinbefore and hereinafter, the foltowing are preferred in particular (the free oompounds 
being understood to mean also ttte corresponding salts): 

(a) compounds of formula I, wherebi XisS; 

(b) compounds of formula i, wherrtn X is O; 

(c) compounds of fonnula i, wherein X is NH; 

(d) compounds of formula I, wherein X is N-CHs: 

(e) compounds of formula I. wherein X is CHsCCRk"), in whtah Rk* meansCHs ot WfilHi 
(0 compounds of formula I, wherein X is C(Rk-)«N, in which Rk~ means CHs or CHsOH; 

(g) compounds of fomiula I, wherein Z is O [also provkied that they fail within one of fhe 
definilk)ns(a)to(0]; 

(h) compounds of formula I, wherein -Z- Is a bond (also If they fan within one of the 
definitk)n8(a)to(f)]; 

(i) compounds of fomuia i, wherein the bond characterised by a wavy fine is present in 
such a way that the confound of formula I is in ds-fonn; 

0) compounds of fonnula I, whprein Y is OHandY * is hydrogen; as weU as. furthennoie 

(k) compounds of fomiula I, wherein X is NCCHjCHjOH); 

(I) compounds of fonnula I. wherein X is NiCHsCHsNHa); 

(m) oompounds of fonnula I. wherein X is N(CH2C(0)NH2); further 

(n) compounds of fonnula I, wherein X is C(Rk>CH, In which Rk* means CHs or CHaOH; 
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(o) compounds of formula I, wherein TtsO; 
(p) compounds of fomnula I. whar in T is NH; 

(q) compounds of fomiula I, wherein X is CH=C(Rk*), in which Rk'means H; or 
(r) compounds of formula I. wherein X is C(Rk**)sN. in which Rk** means H. 

In the compounds named under the above definitions (a) to (r), the remaining radicals 
respectively have the meanings given hereinbefore and hereinafter for compounds of 
formula I, especially those characterised as being preferred meanings . Of the compounds 
of formula I and their salts falling within definitions (a) to (r). particular preference is given to 
those in which the radical A of formula la is linked by the bond in para position to X 0.9. 

.X 

*^ is a radical of formula J || /V'Rk wherein the radicals X and Rk 



I of formula ^^^^jl^ 



have the meanings given for compounds of formula 0« 
Very preferred is a compound of fonnuia I. in which T is NH or espedaily O; 

is a radical of fonnuta I It />— Rk . wherein X is sulphur and Rk is methyl, Z is 



loffonnula 1 || /^\ 



oxygen or -Z- Is a bond, and Y and Y* or -Y and -Y* have the above meanings, espedaly 
either Y is hydroxy and Y* Is hydrogen, or espedaily -Y and -Y* together form a bond, or a 
salt thereof. 

Partlcuiar preference is also given to a compound of formula I wherein 
TisNHorespedaByO; 

-^^yS^ means a radical selected from the radicals of fonnulae 
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Z is oxygen or -Z- is a bond, and Y and V or -Y and -Y» are defined as hereinbefore or 
liereinafler, espedaiiy either Y is hydroxy and Y* is hydrogen, or -Y and -Y* together fonn a 
bond, or a sail thereof. 

Especially pref ened are the compounds named In the examples, or salts thereof (espedaiiy 
phamiaceuticaily acceptable sails), provided that a sait-fonning group is present 



The compounds of formula I may be prepared by methods knovwi perse, preferably in that 
a) an add of fomtula II, 




wherein V is hydroxy, NHfc NH(alkyO or Nj and (ailcyi). A, Z and R have the meanings 
given f r compounds of fonnuia I, and wherein functional groups that should not participate 
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in the reaction (especially the two OH groups at C-3 and C-6) are present if necessary in 
protected form, is cyclised, if T s Na, this taking place after reduction of th azide group, 
and then if necessary any protecting groups are removed, 

and, if desired, an obtainable compound of formula I is converted into a different compound 
of formula I; ah obtainablejree compound of formula I is converted into a saK; an obtainable 
salt of a compound of fomnula I is converted into another salt or the free compound of for* 
muta I; and/or obtainable isomeric mixtures of compounds of fomiula I are separated into 
the individual Isomers; 

Detaned description of the preferred orocesa variants 

In the following description of the detailed process conditions, the starting products and the 
reactions, if not otherwise stated, T. A, X, Y; Z, R, Rk and Rk* have the meanings given for 
compounds of formula I. 

Process 

A compound of f onmula II nray be present In free fomo, or if the reactton of f uncttonal groups 
which should not participate in the reaction to to be prevented, in a fonfn in which the 
functional groups that do not participate are present bi protected fomi. 

if one or more other functional groups, for example hydroxy or amino, in a compound of 
fonnula II are or need to be protected, because they shoukJ not take part in the reacUon, 
these are those usually used in the synthesis of peptkje compounds, and also of 
cephalosporins and penidinns, as well as nucleic ackJ derivatives and sugars. The 
protecting groups may already be present In precursors and*should protect the functional 
groups concemed against unwanted secondary reacttons, such as acylations, 
etherifications, esterificattons, oxklattons, solvdysis, and similar reacttons. The protecting 
groups for f uncttonal groups in starting materials whose transfonnatton shouM be avokJed, 
in particular hydro)^ or amino groups, include espedatly the conventtonal protecting groups 
that are normally used in the synthesis of peptMe compounds, cephak)sp rf ns, penidlBns or 
nucleic acid derivatives and sugars. In certain cases, the protecting group may, in adcfifion 
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to this protection, effect a selective, for exampi stereoselectiv . course of reacttons. It is a 
diaracteristic.of protecting groups that they lend themselves readily, i.e. without undesired 
secondary reactions, to removal, typically by solvolysis, reduction, photolysis or also by 
enzyme activity, for example under conditions analogous to physiological conditions, and 
that they are not present in the end products. The specialist knom, or can easily estabBsh, 
which protecting groups are suitable for the reactions mentioned hereinabove and 
hereinafter. 

The protection of functional groups by such protecting groups, the protecting groups 
themselves, and their removal reactions are described for exan^le in standard reference 
worte, such as J. F. W. McOmie, "Protective Groups In Organic Chemtetry*. Renum Prsss. 
London and New Yoric 1 991 , in T. W. Greene, P.G.M. Wuts, 'Protective Groups in Orgardc 
Synthesis". 2^ edition, John Wiley & Son Inc., 1981. in The Peptides'; Volume 3 (E. Gioes 
and J. Meienhofer). Academic Press, London and New Yortc 1 981 , in 'Methoden der 
organischen Chemie' {Msthods of oiganic themlstr^, Houben Weyl, 4th edition, Volume 
1S/I, Georg Thieme Verlag, Stuttgart 1974, in H.-D. Jakubke and H. JeiBCheit. 
'Aminosiuran, Peptide, Proteine" (>\m/no adds, peptides, protelndi, Verlag Chemie, 
Weinheim, Deerlleld Beach, and Basel 1982. and In Jochen Lehmann. 'Chemie der 
Kbhtenhydrate: Monosaccharide und Oerivate' {Chemistiy ofcaibohydmtes: 
monosacOwldes and ttorivaHvesii, Georg Thieme Verlag, Stuttgart 1974. 

Protecting groups are preferably used analogously to the groups named in the examples 
(espedaOy hydroxy protecting groups of the trHower aikylsilyl type), and introduced 
analogously to the methods descra)ed therein, and removed if neoeeaary. 

Cydisation may be effected under conventional conditions. If T*.is a hydroxy group, then 
cycfisation corresponds to macrolactonisation. If ris NHa or NH(aikyO. tlien it oonesponds 
to lactam formation. If T* is an azide group (Na), then first of aO it must be reduced, and 
subsequently lactam formation is also effected. Altematively. treatment of the azido add 
with Ph9p may directly lead to the macrolactam. 

The lactonlsation (fomnation of a lactone of formula I or of a protected d rfvative thereof 
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with T s O) from a compound of fomiula II (or from a protected derivative thereof) preferably 
takes place in the presence of a coupling medium, for example a compound that can con- 
vert the free acid of formula II into an activated fomi, for example by forming an anhydride 
or an add halide. especially by a reaction with an acid halide such as an aryicaitMnyi 
hatide, especially arytcart)onyl chloride, whereby aryl means phenyl in particular, which is 
unsubstituted or is substituted once or many times, preferably up to three times, by a substi- 
tuent preferably selected from halogen such as chlorine, nitro, lower all^oxy, lower alkoxy- 
cart)onyl and cyano, and if necessary in the presence of a base, possibly a tertiary nitrogen 
base, such as a tri-lower alkylamine, e.g. triethytamine, and/or a di4ower alkylaminopyrkfine, 
such as N,N-dimethylaminopyridine, at preferred temperatures of between -10 and 100^, 
preferably between 0 and 75"^. The reaction may also be carried out In such a way that 
first of all an activated form of the add of fomiula 11 is produced, for example an anhydride, 
and then this anhydride is reacted to the corresponding lactone, whereby t>oth reactions 
can also follow one another in one and the same reactton mixture.. The reactions are pre- 
ferably effected In suitable soh^ents or solvent mixtures, such as ethers, e.g. tetrahydro- 
f umn, or aromatic hydrocart)ons such as benzene or toluene. 

The lactam formation (macro-lactamisatlon) is effected under conditions which are custo- 
mary for linking carboxylic add amkle tK>nd8, whereby coupling reagents conventional in 
peptkle chemistry, such as DCC/IHOBt, HBTU, TPTU, HATU inter BBa may be employed It 
may also take place using for example diphenylphosphoryi azMe or bromotripyrrolkjino- 
phosphonium hexaf luorophosphate. 

The reduction of the azkie group fif T* s Na) takes place by mettiods known perse, in parti- 
cular using triphenyiphosphine or by catalytic hydrogenation (see also WO 99A)2514, where 
known mettiods are descrbed). 

In ttie additional process steps, carried out as desired, functtonal groups of the starting 
compounds vAxkh should not take part in the reaction may be present in unprotected form 
or may be protected for example by one or more of the protecting groups mentioned here* 
inabove under process a). The protecting groups are then wholly or partly removed aooor- 
ding to one of ttie mettiods described under process a). 

The compounds of formula i. in which Z is O, may be produced from ttios compounds of 
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formula i in which -Z- is a t)ond which forms a double bond together with the adjacent bond, 
by means of epoxidation according to methods Icnown per sa» for exampi with a peroxide 
such as m-chtoroperbenzoic acid or preferably dimethyl dioxirane HaOa in the presence <rf 
catalytic amounts of CHsReOs, or methyi-trifluoromethyl dioxirane, under conventional 
conditions, for example by reacting in a suitable solvent, such as a hydrocarbon, e.g. 
benzene, an ester such as ethyl acetate, a halogenated hydrocartxm, such as 
dichloromethane, a ketone such as acetone, a nitrile such as acetonitrile, vrater, or mixtures 
thereof, if desired in the presence of a complexing agent such as an ethylene diamine 
tetraacetate, e.g. disodium ethylene diamine tetraacetate, and/or a base such as a metal 
cart)pnate ormetal hydrogen carbonate, e.g. sodium hydrogen cartxmate, at a reduced 
temperature, for example in the range -80 to ^ICC, preferably from -50 to ^^5^. 

Compounds of formula I in which Y is hydroxy and Y* is hydrogen may be converted, by 
eliminating water. Into those compounds of formula I in which -Y and -Y* together form a 
bond that forms a double t)ond together with the bond present between the two binding 
carbon atoms. To do this, free OH groups (especially at C^3 and C-7) are preferably 
fomnylated with the assistance of the mixed anhydride of formic acid and acetic add; 
subsequently, the fomiyi derivative Is treated with DBU (1 ,8-diazabicycio{2^^]undec-7-ene 
(1 .5-5)} in dichloRDethane, which leads to elimination of formic add and the fonmation of a 
double bond between C-2 and 03. Rnally, the formyt protecting group is removed from the 
OH group at C-7 and from any further OH groups, for example with NIVnnethanoL 

ConvKHinds of fommjla I, wherein T is O, may be converted into the corresponding com- 
pounds of f onnula I in which T is NH or N(alkyO» by reacting the compound with T » O by 
fonming a pi-aUyipaDadium complex, for example using palladium tetrekis triphenylphoe> . 
phine, followed by treatment wRh a corresponding primary amine [NHs or H2N(alkyl)» or 
NaNa] and subsequent lactam formation as descn*bed under process a). 

Salts of compounds of formula I wRh a saM onnlng group may be prepared In a manner 
known per se. Acid addition salts of compounds of formula I may thus be obtained e.g. by 
treatment with an add or with a suitable anton exchange reagent 

Salts can usually be oonverted to free compounds, e.g. by treatb^ with suitable basic 
agents, f r example with alkali metal cart)onates, -hydrogencart)onates, or *hydroxkJes. 
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typically potassium cartranate or sodium hydroxide. 

Stereoisomeric mixtures, e.g. mixtures of diastereoisomers. can be separated into their cor- 
responding isomers in a manner known perse by means of suitabie separation methods. 
Diastereoisomeric mixtures may thus be separated into their individual diastereoisomers by 
means of fractionated crystallization, chromatography, solvent distribution, and similar pro- 
cedures. This separation may tsJce place either at the stage of one of the starting com- 
pounds or in a compourKl of fonnruila I itself. Enantiomers may be separated through the for- 
mation of diastereoisomeric salts, for example by salt fomiation with an enantiomer-pura 
chiral add, or by means of chromatography, for example by HPLC, using chromatographic 
substrates with chiral ligands. (Enantiomer separation is normally effected at the Interme- 
diate stage). 

StartInQ mateiiata: 

The starting materials are known, may be produced by known processes or are commw> 
ciaUy available, or they may be produced as described in the f oltowing: 

In the foHowing preparatton processes for Intemtedlates, functional groups which are to be 
In protected form can be protected if necessary at suitable stages, whereby selecUve pro- 
tectkm or deprotectlon is also possible. The protecting groups and the methods of IntRXhH 
cing and/or removing them correspond to those named above under process a), espedaOy 
those named in the abovesnentioned standard reference woite or, in particular, in the ex- 
amples. As a njle, protecting groups are not menttoned in the following; the fbltowing ex- 
amples show where the usage of the protecting groups is appropriate or necessary and can 
therefore be regarded as a preferred instmcton as to when protecting groups shouU be 
used and if compounds should be produced with other radteals. In the following, protecting 
groups are not mentioned at aO the points where they are appropriately used. The person 
sknied in the art is dear as to where this usage ought to or must occur. 



For example, compounds of formula II. wherein T is OH. are obtained whereby an 
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PG 



wherein A, R and Z have the meanings given for compounds of fonnula I and PQ is a 
protected hydroxy group, especialiy tri-lower all<yisliyioxy, such as tert-butyi dimethyisilytoxy, 
is reacted in the presence of a strong base, such as iithium diisopropyiamide, in a suitable 
solvent sudi as an ether, e.g. tetrahydrofuran, at preferred temperatures of between -80 
and 25*C, preferably between -80 and O^C. with a carboxylic add of formuta !V 

wherein the OH group is in protected fonn (for example as tert-butyl dimethylsilyioxy ethe^ 
fif necessary, the protecting group is removed from the protected hydroxy groups either 
subsequently or later in the reaction sequence, as described above or analogously to the 
examples]. 

A compound of iomuiia III may be produced, whereby an alcohol of formula V, 




(V) 



wherein A, R and Z have the meanings given for compounds of f om^ula I and PQ has the 
meanings given for con^unds of fonnula HI, b oddised under conditions that are generally 
known for the oxidation of primary alcohols to aldehydes, for example using oxalyl chkNide, 
acetanhydride, tiifluoroacetanhydride, dlcydohexylcarbodnmide. preferably oxalyl chloiide 
and dimethyl sulphoxkJ , In a suitable sohrent such as a halogenated hydrocarbon, e.g. 
dichloiomethane. at a temperature of between -100 and (TC, preferably b tween -80 and 
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A compound of formula V may be obtained by reacting a compound of fonnuia VI, 




PQ 



whereirt R, Z and A have the meanings given for compounds of formula i and the radicals 
PQ, independently of one another, mean protected hydroxy, by nieahs of removal of the 
protecting group from the primary OH group, for example as descrfiMd above or 
analogously to the methods described in the examples. 

A compound of fonnuia VI may be obtained in that a compound of formula Vli, 




(protected if required) wherein R and A have the meanings given for compounds of 
formula I and PG means protected hydroxy, is reacted with a compound of formula Vill, 




(VIU) 



wherein PG means a protected hydroxy group. In this reaction, a Cu/Zh pair is preferably 
preparsd in a suitable solvent such as an aromatic hydrocarbon, e.g. benz ne, in the 
presence of thylenebronddeandatri^owerailcyisilylhalidesuchastrlm thylsilyl chloride. 
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at an elevated temperature, e.g. between 30 and 90*€, preferably at 90^0; after addbig the 
compound of fomnula Vtll in a suitable solvent e.g. a dimethylacetamtde/benzene mixture, 
and aftenwards adding a tri-tower alkylsilyl triflate. such as trimethyisilyl trif late, and 
optionally further dimethylacetamide. at a temperature of between 30 and 90''C. especially 
60 to TO'C. the reaction continues; then, tetrakis(triphenylphosphine)-palladium is added, 
and finally the compound of formula VII is added, if necessary with further solvent such as 
benzene, and the reaction is completed at prefen^ed temperatures of between 30 and 90^, 
especially at 60^, whereby a compound of formula Vi is obtained, in which -Z- is a bond (if 
desired, this can be converted into the con^esponding compound of f omiuia Vi in which Z is 
O under conditions analogous to those given below for the epoxldation reactions). 

A compound of fomiula VII may be obtained In that an aldehyde of formula iX, 




(protected if required), wherein A and PQ have the meanings given for compounds of 
formula VI, is reacted with a suspension of [PhaPCHIRf r (in which R has the meanings 
given for R in formula I), to which is added sodium hexamethyl disilazide (NaHMOS) which 
is dissolved in a suitat>le solvent such as a cyclic ether, e.g. tetrahydrofuran; the mixture is 
then stinted at temperatures of between *80 and -20^, and the compound of formula IX is 
added (preferably dissolved In the sanra solvent, e.g. tetrahydrof uran) and reacted in the 
same temperature range to iom the compound of formula VIL 

The aldehyde of formula IX is preferably obtained in that a compound of formula X 
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(X) 



PG* 



(protected if required), wherein A has the meanings given for compounds of formula I and 
PQ* is a hydroxy group On which case an appropriate protecting group is added first of all, 
e.g. tri-lower aUcyisilyl) or PG is protected hydroxy, is reacted with a hydride, espedaily with 
dnsobutyi aluminium hydride, in a suitable solvent such as a halogenated hydrocart>on. 
especiaily dichloromethane, at preferred temperature of between -20 and -90^, e.g. at 
•78to-4<rC. 

A compound of fonmula X may be preferably obtained in that an aldehyde compound of 
fomnulaXI, 



(protected if required),wherein A has the meanings given for compounds of formula I, is 
reacted with a reagent which is obtained, in particular, firstly by preparing a solution of a tri- 
lower aikyiborane, such as triethylborane, in a suitable solvent such as a hydrocarbon, e.g. 
hexane, adding a sulphonic add such as trifluoromethanesulphonic add, then mamtaining 
firstly temperatures of between 10 and 50^. and after adding a suitable halogenated 
hydrocaitxxt, such as dichloromethane, again maintaining the same temperature range, 
and finally mixbig with (2R)*acetyibomane-10^*sultam and preferably a base dissolved in 
the same solvent, espedaily a tri-lower aikylamine, such as HOnig's base; at a temperature 
of -80 to 0^, and then the aldehyde of formula XI is added, preferably dissolved in a 
suitable solvent such as a halogenated hydrocart)on. for example dichloromethane, and 
reacted in the latter temperature range. 

Compounds of formula IV, fomtula VIII and aldehydes of fomiula XI are known, may be 
produced by processes known per sew are commeidafly available. 



A-CHO 



(XO 
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An alternative and preferred process for the production of a compound of formula II 
(especially a hydroxy-protected compound), wherein T* is OH and the rennaining radicals 
have the meanings given for the compounds of formula I [in particular, wherein R means 
methyl, Prot means tert-butyldimethylsilyl, Y is hydroxy (or In protected form tert-butyl- 
dimethyisilyloxy) and is hydrogen], starts with the following educts (with the respectively 
mentioned meanings, especially the preferred meanings): 

By reacting a compound of formula XII, 




wherein Prot means a hydroxy protecting group, especially tert-butyldimethylsilyl, and the 
remaining radicals have the meanings given for compounds of formula I (protected if 
required), and removing the primary hydroxy protecting group, for example with tetrabutyl- 
ammonium fluoride in an ether such as tetrahydrof uran, at preferred temperatures of 0 to 

especially at room temperature, the corresponding protected compound of formula II 
is obtained. 

The compound of formula Xli is preferably obtained In that an ester of formula Xir. 




(Xin 
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wherein the radicals have the above-mentioned meanings and E is alicyl, spectaily lower 
allcyl, such as methyl, or also aryl or aryl lower alkyl, is saponified, preferably with an alkaO 
metal hydroxide, such as UOH, in an alcohd sudi as isopropanol. In the presence of water 
and at temperatures of ca. 25 to 75^, especially 50^. 

The compound of fonnula XII* is preferably obtained by reacting an olefin of formula XIII 




(XIIO 



wherein E has the meanings given for compounds of formula XH* and the remairting 
radicals have the meanings given for compounds of formula XII, with a hailde of 
fonnula XIV, 




pav) 



wherein Hal is halogen, espedally Iodine, Prot is a hydroxy protedbig group and the 
remabiing radicals have the meanings given for compounds of fonnula I, whereby 
preferably first of afl the olefin is reacted wNh 9-borabicyciononane (9-BBN) bi a suitable 
solvent, si^ as an ether, e-g. tetrahydrofuian, at temperatures of between 0 and 50^. 
espedally at room temperature, and then the solution of the resulting trialkyiborane is 
added to a mixture of a carbonate, especially cesium cartxwiate, in the presence of 
PdCl2(dppf)2 (dppf s diphenytphosphinylfenocen), triphenytarsine and XIV In a suitable 
solvent, such as dimethyifonnamlde. and the reaction taltes place at temperatures of 
between -25 and 30*C especially between •lO'C and room temperature, to fonn the 
con^Kwnd of f onrada XII*. 



The compound of formula XIV is analogous to the compound of fonnula VII and may be 
produced in the same way (espedally if Hal a i). 
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The compounid of formula XIII is produced in that a compound of formula XV, 




wherein G is a protecting group, especially benzyl, and Y** is hydrogen and Y is protected 
hydroxy is firstly reacted wHh dicydohexyl cartiodiimide in the preserice of dlmethylamiiio- 
pyridine and an alcohol E-OH. wherein E has the meanings given for conni)ound8 of fommia 
XII* and means methyl in particular, if necessary, also In the presishce of one or more 
further suitable soh^ents such as dichlorbmethane, at temperatures of between '30 and 40* 
C, especially between -20 and 25*^; removal of the protecting group G from the product 
obtained, if G = benzyl this is effected with hydrogen (preferably at atnwspheric pressure) in 
the presence of a catalyst, such as palladium on cartxm, in a suitable soh/ent such as 
methanol or ethanol, preferably at temperatures of 0 to 50*C, such as at room temperaturs, 
leads to the free alcohol; this Is reacted with 2-N02PhSeCN (Ph o phenyl) In the presence 
of tributytphosphine at 0 to 50*C, preferably at room temperature, and is then treated with a 
base such as a cartxmate. e.g. Sodium hydrogen cart)onate. and an oxidation agent such 
as hydrogen peroxide, at the same temperature. 

The compound of fomnula XV may be preferab^ produced from a compound of 
formula XVI, 




(XVI) 



wherein 0*Prot has the meanings given for compounds of fonnula XII and the remafftbig 
radicals have the meanings given for compounds of fonnula XV, whereby fir^ of all the 
protecting group Prot on the primary OH is removed, if Prot = tert-butyldimethylsflyi e.g. by 
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treatment with camphorsulphonic acid in a suitable solvent, for example, a mixture of an 
alcohol such as methanol with a chlorinated hydrocarbon such as methyl ne chloride, at 
temperatures of between -10 and 25^, especially at 0^; then the resulting aloohol is 
initially oxidised to the aldehyde, e.g. with (COCOa in dimethylsulphoxide in the presence of 
a base such as triethylamine, and in a chlorinated hydrocarbon such as methylene chloride, 
at a reduced temperature, preferably between -80 and -50**C. especially at. -78*0; then the 
aldehyde obtained is oxidised with NaClOa in the presence of isobutene in a solvent 
mixture, such as tetrahydrofuranAert-butanpl/phosphate buffer pH 7 at temperatures of 
between 0 and 50'*C, especially at room temperature, to form the add. 

If a compound of formula XII* in which -Y and -Y* together iom a bond is desired, ttib may 
be produced by eliminating the elements of water (if necessary after removing the 
protecting groups) from the obtained intermediate of formula XIII, in which Y is hydroxy 
(optionally protected) and Y* means hydrogen. In order to allow for elimination. In a 
compound of fonnula XIII wherein Y is protected hydroxy the protecting group has to be 
removed first 

A compound of formula XVI is preferably produced from a compound of formula XVII, 




(XVIO 



wherein K means lower alkyl, especially methyl, or hydrogen, or the two groups K together 
fonn a 5- or sbc-membered alicycllc ring together with the binding cartwn atom, and the 
remaining radicals have the meanings given for compounds of formula XVI, whereby first of 
an this compound is reacted with pyridinium-p-toluenesulphonate in a suitable solvent such 
as methanol, at temperatures of between 0 and 50°C, espedaOy at room temperature, and 
then the obtainable product is reacted by introducing the protecting group 'PioT, for 
example wHh a triaikyteDyl trifluoromethane sulphonate, such as tert-butyfsilyl-dim thyisflyl- 
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0*trifluoromethane sulphonate. 

The compound of formula XVII is produced in that a compound of formula XVIII, 




wherein Q has the significance given for compounds of formula XV, but especially means 
benzyl, Is added to the enolate of a compound of fomnula XIX 




(XDQ 



which is formed at a temperature of preferably -80 to -50^, especially at -78°C, by adding 
a strong base, such as LDA In a suitable solvent (LDA s lithium dnsopropylamide), in which 
compound K is lower allcyl, espedaOy methyl, or hydrogen, or the two groups K together 
form a 5- or sbc-membered alicycllc ring together with the binding cart)on atom, and reacted 
with lithium diisopropyiamide in a suitable solvent such as tetrahydrofuran, at the said 
temperatures, espedaOy at -TS^. 
• 

Compounds of formula XIX. especially those In which K means methyl, are known, see e.g. 
Chem. Eur. J, 2(11), 1477-1482 (1996). 

A compound of f omiula XVIII is preferably produced by oxidation of an alcohol of 
formula XX, 




wherein G means a protecting group, such as benzyl. 

Compounds of fonnula XX (for example with G = benzyl) are known or may be produced by 
known processes (see Synlett 1SS& 861 -864). 
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fomnuta XIII is by reaction 



(XXVIO 

with a compound of the formula XIX as defined above, which results in a compound of the 
fonnuta XVir 

(xvir) 



wherein K and K is defined as described for compounds of the fomuila XIX. The compound 
of fomiula XVir can then be converted to Xill by the same sequence of reactions as 
described for XVIt except that removal of the protecting group G present in XVII and the 
folbwing olefin-forming reaction are not necessary. 

A compound of formula II, wherein T* is NH or N(alkyl). may be produced as follows: 
Starting from a con^KHnrKl of formula X* 




which is obtained as a by-product in the preparation of the compound of fonnula X (see 
above), in which P6* is a hydroxy group and A has one of the meanings given for 
compounds f formula I, first of aD the OH group is converted into a leaving group (e.g. 
tosylate, mesylate, trifiate). Thte is then followed by a reaction with a source of azide, for 
example NaNs or BusSnNs. A compound of fonnula XXI is obtained. 



An aitemativis procedure for the preparation of a compound of th 
of a compound of the formula XXVII, 
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(xxo 



wherein X* is the radical of formula 



and A has the meanings given for compounds of fomniula L This is converted into a 
protected amino compound by reduction followed by direct IntroducUon of an amino 
protecting group or by alkytation and subsequent introduction of an amino protecting group 
so that a group NH-PR or N(alkyl)-PR is obtained, in which PR is an antino protecting group; 
or it Is further handled in the form of the azide group. 

The reduction of the azide to the amino group may talce place e.g. with triphenylphosphine 
or by catalytic hydrogenation, and the introduction of the protecting group or ali(yi group PR 
then foBows. 

A compound of fomiula XXIi is obtained, 




pOCii) 



wherein PR* is NH*PR or N(all(yl)-PR as defined above, or is Ns (identical to the compound 
of fomiula XXO, and A has the meanings given for compounds of fomuila I. 

These are subsequently reacted to form the corresponding aldehyde of formula XXIII, 

(XXIIO 

wherein the radicals have the meanings given for compounds of formula XXII, e.g. witti 
dnsobutyl aluminiiffn hydride. 
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An aldehyde of formula XXIII can also be obtained by Initial reaction of (2S)-acetytbomane- 
1,2-8uitain vyiVh an aldehyde A-CHO (Xi) to provide the enantiomer of a compound of 
formula X (X**), which is then processed into XXIII in analogy to compound X*. 
Aldehyde XXIII is then converted to the con^sponding vinyl haDde with [RCHI-PPhaT T 
(analogously to the preparation of the analogous oxygen of fonnula VII, see above; R is as 
defined under fonnula I). 

The iodide of fonnula XXIV thus obtained, 

(XXIV) 
PR' 

wherein the radicals have the meanings given for compounds of formula XXII, Is then 
reacted with the above-descrit)ed compound of formula XIII. wherein the radicals have the 
meanings given therein, whereby a compound of fonnula XXV Is obtained. 




(XXV) 



in which PR* has the meanings givein for compounds of formula XXII and the remabting 
radicals have the meanings given for compounds of fonnula Xir. The reaction takes place 
analogously to ttwt <A the compound of formula Xill to form the compound of fonnula XO* 
(aikyi SuzuM coupling). 




This is then followed by ester saponifteation to fomn a con^und of formula XXVI, 
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(XXVI) 



wherein the radicals have the meanings given for compounds of formula XXV. The reaction 
takes place under analogous conditions to those for the reaction of compounds of formula 
Xir to fonm those of fonnula XII. 

Finally, macro-lactamisation follows. In this, coupling reagents that are customary in peptide 
chemistry may be used, for example DCC/HOBt, HBTU, TPTU, HATU Inter alia [see also 
under process a)]. 

In this process, 

(0 where PR* Is a protected amino group, the protecting group must be already removed (jn 
the case of tert-butoxycarbonyl e.g. with trifluoroacetic acid or HF/pyridine); altematively, 
the N- and O-protecting groups may be removed simultaneousty, or 
(ii) where PR* is N3, the azide group must be reduced prior to macro-lactamisation, e.g. with 
triphenylphosphine or by catalytic hydrogenation. 

In both cases, the corresponding compound of formula il is obtained, whereby according to 
(Ot T*, NH or N(alkyl) is preserit, and according to (D), NH is obtained. 

Alternatively, the azidocart)oxylic add may be converted directly into the nnacrolactam 
through the action of triphenylphosphine at an elevated temperature. 

Where present, hydroxy as Y in the above-mentioned compounds of formulae XII bb is 
preferably protected, for example as Prot-0, espedaliy as tert-butyldimethylsilytoxy. 

in compounds of formula II and their precursors, in which Z is present, -Z- is preferably a 
bond (forms a double bond together with the adjacent bond). Compounds of formula I, in 
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whi^ Z is 0, are then obtained preferably from the corr spending compounds of fomiula II, 
in which -Z- is a bond. 

in compounds of fonnulae II. III. V, VI and/or VII, the bond indicated by a wavy line is un- 
derstood to mean that the ds- or trans-form may exist, or a mixture thereof, the ds-fomt 
being preferred. 

General orocess conditions 

All process steps described here can be carried out under known reaction conditions, pre- 
ferably under those specifically mentioned, in the absence of or usually in the presence of 
solvents or diluents, preferably those that are inert to the reagents used and able to dissol- 
ve them, in the absence or presence of catalysts, condensing agents or neutralising agents, 

for example Ion exchangers, typically cation exchangers, for example In the H*" foim, 
depending on the type of reaction and/or reactants at reduced. noimal..or elevated 
temperature, for example In the range from -100*C to about preferably from about - 
80*C to about 1 50*C, for example at -80 to 60*C, at room temperature, at • 20 to 40"C or at 
the boiling p<^t of the solvent used, under atmospherto pressure or in a closed vessel, V 
required under pressure, and/or In an inert, for example an argon or nitrogen, atmosphere. 

Salts may be present In aO starting compounds and intermediates, if these contain salt^ 
forming groups. Salts may also be present during the reaction of such compounds, provided 
that the reaction is not thereby disturbed. 

At all reaction stages, isomeric mixtures that occur can be separated into their individual 
isomers, e.g. diastereoisomere or enantiomers. or into any mixtures of isonner8,.e.g. 
racemates or dlastereolsomeric mixtures, for example analogously to methods descra)ed . 
under "Additional process stepsT. 

In certain cases, typically in dehydrogenation or aldol reactions, it is possible to achieve 
stereoselective reactions, allowing for example easier recovery of individual teomers. 

The solvents from which ttiose can be selected which are suitable for the reaction h 
question include for example water, esters, such as lower alkyl-lower alkanoats. e.g ethyl 
acetate, eth rs, such as ali|^atic ettiers. .g. diettiylettter. or cyclic ettiers. e.g. 
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tetrahydrofuran, fiquid aromatic hydrocarbons, such as benzene ortoluen , alcohols, such 
as methanol, ethanol or 1- or2-propanol, nitriles, such as acetonitiile, halogenated 
hydrocait)ons. such as methylene (blonde, acid amides, such as dimethylformamide, 
bases, such as heterocyclic nitrogen bases, e.g. pyridine, cartMxyTic adds, such as lower 
alkanecarboxylic adds, e.g. acetic acid, carboxylic acid anhydrides, such as lower alkane 
acid anhydrides, e.g. acetic anhydride, cydic, linear, or branched hydrocarbons, such as 
cyciohexane. hexane. or isopentane, or mixtures of these solvents, e.g. aqueous solutions, 
unless otherwise stated in the description of the process. Such solvent mixtures may also 
be used in worfdng up, for example by chromatography or partitioning. 

The invention relates also to those embodiments of the process in which one starts from a 
compound obtainable at any stage as an intermediate and carries out the missing steps, or 
breaks off the process at any stage, or forms a starting material under the reaction cond- 
tions, or uses said starting material in ttie fomn of a reactive derivative or salt, or produces a 
compound obtainable by means of the process according to the invention under \he pro- 
cess conditions therein, and further processes the said compound in situ. In the prefened 
embodiment, one starts from those starting materials which lead to tiie compounds descri- 
bed hereinabove as prefened, particularly as especiaHy preferred, primarily preferred, and/ 
or preferred above aD. 

In particular, the invention also relates to intermediate products of formulae II, III. V, VI, VII, 
X and furthermore DC and XI, and also intennedlate compounds of formulae Xir, XIII, XIV, 
XV. XVI and especially XXV and XXVI. wherein the radtoals are respecthrely defined as 
mentioned, and espedaily have the preferred meanings for compounds of formula 1; 
whereby instead of PQ, if present, a free hydroxy group may aliso exisL 

In the preferred entixxflment. compounds of formula I are prepared analogously to the 
processes and process steps defined \n the examples. 

The compounds of formula I, induding their salts, are also obtainable in the form (rf 
hydrates, r th ir crystals may indude for example the solvent used for crystallisation 
(present as solvates). 
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Pharmac eutical pr oarations. methods, and uses 

The present invention relates also to pharmaceutical preparations that contain a compound 
of f onnula I as active ingredient and that can be used especially in the treatment of the dis- 
eases mentioned above. Preparations for enteral administration, such as nasal, buccal, 
rectal or, especially, oral administration, and for parenteral administration, such as 
intravenous, intramuscular or subcutaneous administration, to wam[>-blooded animals, 
especially humans, are especially prefen-ed. The preparations contain the active ingredient 
alone or, preferably, together with a pharmaceutically acceptable earner. The dosage of the 
active Ingredient depends upon the disease to be treated and upon ttie spedes. its age, 
weight, and individual conditton, the individual pharmacokinetic data, and the mode of 
administration. 

The invention relates also to phamiaceutlcal preparations for use in a method for the pio- 
phylactic or especially therapeutic treatment of the human or animal body, to a process for 
the preparation thereof (especially in ttie f omfi of compositions for the treatment of tumours) 
and to a method of treating the above-mentioned diseases, primarily neoplastic diseases, 
especially those mentioned above. 

The invention relates also to processes and to the use of compounds of formula i for the 
preparation of pharmaceutical preparations which contain compounds of formula I as active 
component (active ingrediem). 

Preference is given to a phannaceutical oomposiUon that is suitable for admiiiistration to a 
vyfann>blooded artimal, espedaly a human or commercially useful mammal, suffering from a 
disease that is responsive to the inhibition of microtubule depolymeriisation, for example 
psoria^ or espedaOy a neoplastic disease, comprising a correspondingly effective amount 
of a compound of fommiia I, or a phannaceutically acceptable salt thereof when salt-foiming 
groups are present, together with at least one phannaceutically acceptable carrier. 

A pharmaceutical composition for the prophylactic or especially therapeutic treatment of 
neoplastfc and other proliferative diseases of a warm-blooded animal, especially a human 
or a commercially useful mammal requiring such treatment, especially suffering from such a 
disease, comprising a new compound of formula I, or a pharmaceuticaily acceptable satt 
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thereof, as active ingredient in a quantity that is prophylacttcally or especially therapeutically 
active against said diseases, is lilcewtse preferred. 

Pharmaceutical preparations contain from about 0.000001 % to 95 % of the active ingredi- 
ent, whereby single-dose fonns of administration preferably have from approximately 
0.00001 % to 90 % and multiple-dose forms of administratton preferably have from approxi- 
mately 0.0001 to 0.5 % in the case of preparations for parenteral administration or 1 % to 
20 % active ingredient in the case of preparations for enteral administration. Unit dose 
fomris are, for example, coated and uncoated tablets, ampoules, vials, suppositories or 
capsules. Further dosage forms are, for example, ointments, creams, pastes, foams, tine* 
tures, lipsticks, drops, sprays, dispersions, etc. Examples are capsules containing from 
about 0.0002 g to about 1.0 g active ingredient 

The pharmaceutical preparations of the present invention are prepared in a manner known 
per se, for example by means of conventional mixing, granulating, coatingt dissolving or 
lyophiiising processes. 

Preference is given to the use of solutbns of the active ingredient, and also suspenskxis or 
disperstons, especially isotonic aqueous solutions, dispersions or suspensions which, for 
example in the case of lyophilised preparattons which contain the active ingredient on its 
own or together with a carrier, for example mannltol, can be made up before use. The phar- 
nmceutical preparations may be sterilised and/or may contain excipients, for example pre- 
servatives, stabRiseis. wetting agents and/or emulsifiers, solubilisers, salts for regulating the 
OOTiotic pressure and/or buffers and are prepared In a manner known per se, for example 
by means of conventional dissolving or lyophiiising processes. The said solutions or sus- 
pensions may contain viscosity*bicreasing agents, typically sodium cafboxymethylcelkitose, 
cart>oxymethylcellulose, dextran, polyvinyipyrrolkione, or gelatin, or also solubilisers, for 
example ^ween 80 [polyoxyethylene(20)sorbitan monoK)leate; trademark of ICI Americas^ 
Inc, USA]. 

Suspensions in ol contain as the oil component the vegetable, synthetic, or semi-synthetic 
oils customary for injection purposes. In respect of such, special mention may be made of 
liquid fatty acid esters that contain as the acid component a long^hained fatty acM having 
from 8 to 22, especially from 12 to 22, carbon atoms, for example lauric add, tridecyiic ackl» 
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myristic acidt pentadecylic add, palmitic acid, margaric acid, stearic acid, arachidic add, be* 
henic acid or corresponding unsaturated acids, for example oleic add, elaidic acid, erudc 
add, brassidic acid or linoleic add, if desired with the addition of antioxidants, for example 
vitamin E, P-carotene or 3,5-dl-tert-butyl-4-hydroxytoluene. The alcohot component of these 
fatty add esters has a maximum of 6 carbon atoms and is a mono- or polyhydric, for exam- 
ple a mono-, dl- or trihydric, alcohol, for example methanol, ethanol, propanol, butand or 
pentanot or the isomers thereof, but especially glycol and glycerol. As fatty add esters, the- 
refore, the following are mentioned: ethyl oleate, isopropyl myristate, isopropyi palmitate, 
•Labrafll M 2375" (polyoxyethylene glycerol trioleate from Gattefoss6, Paris), 'Labrafll M 
1944 CS* (unsaturated polyglycolised glycerides prepared by alcoholysis of apricot seed oil 
and consisting of glycerides and polyethylene glycol ester; Gattefossd. France), "Labrasd' 
(saturated polyglycolised glycerides prepared by alcoholysis of TCM and consisting of gly- 
cerides and polyethylene glycol ester; Gattefossd, France), and/or "Migtyol 812* (triglyceride 
of saturated fatty adds of chain length Ca to Cia from HQIs AG, Germany), but espedally vd* 
getable oils such as olive oil, cottonseed oil, almond oil, castor oH, sesame on, soybean ofl 
and mora especially groundnut oil. 

The manufacture of injectable preparations is usually canied out under sterile conditions, as 
is the fiiDng, for example, into ampoules or vials, and the sealing of the contabiers. 

Pharmaceutical composittons for oral administration can be obtained, for example, by com- 
bining the active ingredient with one or more solid carriers, if need be granulating a resulting 
mixture, and processing the mbctura or granules, if desired, to form tablets or tablet cores, if 
need be by the indusion off addltionai exdpients. 

Suitable carriers ars especially fillers, such as sugars, for example lactose, saccharose, 
mannitd or sorbitol, cellutose preparations, and/or catdum phosphates, for example trical- 
dum phosphate or caldum hydrogen phosphate, and also binders, such as starches, for 
example com, wheat, rice or potato starch, methylcellulose, hydroxypropyl methylceilulose, 
sodium cart>oxymethylceltulose, and/or polyvinyipyrrolidohe, and/or, if desired, disintegra- 
tors, such as the ^x>ve-mentioned stardies, also cartx)xymethyl starch, crossRnked poly- 
vinylpynolidone, alginic acid or a salt thereof, such as sodium alginate. Additional exdptents 
are specially flow conditioners and lubricants, for example silidc add, talc, stearic add or 
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salts thereof, such as magnesium or calcium stearate, and/or polyethylen glycol, or deriva- 
tives theri9of . . 

Tablet cores may be provided with suitable, if need be enteric, coatings, using inter ana con- 
centrated sugar solutions virhich may comprise gum arable, talc, polyvinylpyn-oHdone, poly- 
ethylene glycol and/or titanium dioxide, or coating solutions in suitable organic solvents or 
solvent mixtures, or, for the preparation of enteric coatings, solutions of suitable cellulose 
preparations, such as acetylcellulose phthalate or hydroxypropylmethylcellulose phthalate. 
Qyes or pigmentsmay be added to the tablets or tablet coatings, for example for identHica- 
tion purposes or to indicate different doses of active ingredient 

Orally admlnlstrat>te phamnaceutical compositions also include hard capsules consisting of 
gelatin, and also soft, sealed capsules consisting of gelatin and a plasticiser, such as giy* 
ceiol or sorbitol. The hard capsules may contain the active ingredient in the form of granu- 
les, for example in adnnixture with fillers, such as com starch, binders, and/or glldants. such 
as talc or magnesium stearate. and If need be stabilisers. In soft capsules, the active ingre- 
dient is preferably dissolved or suspended in suitable liquid excipients, such as fatty oBs, 
paraffir\ on or liquid polyethylene glycols or fatty add esters of ethylene or propylene glycol, 
to which stabilisers and detergents, for example of the polyoxyethylene sorbitan fatty add 
ester type, may also be added. 

Suitable rectaliy administrable phannaceuticai preparations are, for example. supposHoiies 
that consist of a combination of the active ingredient and a suppository t>ase. Suitable sup- 
posrtoiy bases are, for example, natural or synthetic triglycerides, paraffin hydrocarbons, 
polyethylene glycols or higher alkanote. 

The formulations suitable for parenteral administration are primarily aqueous solutions ([or 
example in physiological saline, obtainable by dflutlng solutions In polyethylene glycol, such 
as polyethylene glycol (PEG) 300 or PEG 400] of an active Ingredient In water-soluble form. 
e.g. a water-soluble salt, or aqueous injectable suspensions containing viscosity-increasing 
agents, e.g. sodium carboxymethyl cellulose, sorbitol and/or dextran. and where appropriat 
stabilisets. The active ingredient, if need be together with exdpients. can also be in the form 
of a lyophOisate and can be made Into a solution before parenteral administration by the ad- 
dition of suitable solvents. 
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Solutions such as those used, for example, for parenteral administration can also be emplo- 
yed as infusion solutions. 

Preferred preservatives are, for example, antioxidants, such as ascorbic acid, or microbict- 
des, such as sorbic add or benzoic add. 

The inventton similarly relates to a process or a method for the treatment of one of the abo* 
ve-mentioned pathological conditions, espedaliy a disease which responds to an inhibition 
of microtubule depolymerisation, especially a corresponding neoplastic disease. A conv 
pound of formula I can be administered as such or in the fomn of pharmaceutical composi- 
tions, prophylacticaify or therapeutically, preferably in an amount effective against the said 
diseases, to a warm-blooded animal, for example a human, requiring such treatment, the 
compounds espedaliy being used in the form of pharmaceutical compositions. In the case 
of an individual having a bodyweight of about 70 kg the dose administered is from approxi- 
mately 0.1 mg to approximately 1 g, preferably from approximately 0.5 mg to approximately 
200 mg, of a compound of the present invention. Administration is preferably effected e.g. 
every 1 to 4 weelcs, for example weeidy, every two weeks, every three weeks or every 4 
weeks. 

The present inventk)n also relates in particular to the use of a compound of formula 1, ^ a 
phanmaceuticaily acceptable salt thereof, espedaliy a compound of formula I named as a 
preferred compound, or a pharmaceutically acceptable salt thereof, as such or h the form 
of a pharmaceutical fonfnulatton containing at least one pharmaceutteally emptoyable car- 
rier, for the therapeutical and also prophylactic treatment of one or more of the above disea^ 
ses. 

The present invention also relates in particular to the use of a oompourid of formula I, a a 
phamrmceufically acceptable salt thereof, especially a compound of formula I named as a 
preferred compound, or a pharmaceutically acceptable salt thereof, for the preparatfon of a 
pharmaceutical formulatton for the therapeutical and also prophylactic treatment f one or 
more of the above diseases. 
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The preferred dose quantity, composition, and preparation of phannaceutical fonnuiations 
(medicines) wjiich are to be used in each cas are described above. 

The following examples illustrate the invention, but are not intended to restrict their scope in 
any way. 

Temperatures are measured in degrees Celsius. Unless otherwise indicated, the reactions 
talce place at room temperature. 

Abbreviations used: 



DMF N.l^imethylformamide 

DIBAL-H dilsobutyl aluminum hydride 

DMSO dimethyl sulphoxide 

EA ethylacetate 

ESI-MS Electro-Spray lonisation Mass Spectroscopy 

ether diethyl ether 

FC flash chromatography on silica gel (0.04 - 0.63 mm, 

Ruka. Buchs. Switzerland) 

Fp melting point 

sat saturated 

HQnig'sbase ethyl dlisopropylamine 

NaHMDS sodium hexamethyl disilazlde 

Ph phenyl 

RT room temperature 

tert tertlaiy 
TBS or T6DMS te/t-butyl-dimethylsllyl 

THF tetrahydrofuian 

TMS tetramethylsilane 

aqu. aqueous 
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Example 1 ; 4.8-<jihvdroxv-5.5.7.9.1 3-Denta methvl.1 6-rg.fnpthvl.b6n?nthifly^|.^ Yft- 
oxacvclohexadec13.en.2.frdtonfl Mi^) 



formula: 




O OH O 
19 



0.175 ml of trifluoroaoetic ackJ are added dropwise over the oouree of 5 minutes at -2aC to 
a solution of 0.041 g of the protected lactone 18 [see example (lit)] Iri 0.7 ml of CH^ and 
the solution is subsequently stirred for 1 hour at 0^. The solution is then concentrated by 
evaporation, and the residue obtained is purified by FC in CH2Cl2/hiethanol 100/1 -» 10(V2. 
0.028 g of 19 are obtained as a coiouiless resin. 

ESI-MS: 502 (M+H)*. 'H-NMR (CDCIs, SOOMHz). 5 (ppm vs. TIWIS): 7.99 (s. 1H); 780 (d. 1H); 
7.36 (d. 1H);5.92 (d,d, 1H): 5.15-5.26 (m. IH); 4.21 (d,d. 1H); 3.75 (t 1H); 3.1-3.23 (m. IH); 
2.84 (s, 3H); 1:70 (s. -3H). [afe » -77.39« (Cs0.1 15 in CHCIs). 

The starting materials are produced as follows: 

Ma^ Aldehyde 1 



Formula: 




21.0 g of N-biomosuocbiimide are added to a solution of 16.07 g of 2.5-dimethylbenzo- 
thiazole (Flulca, Buchs, Switzerland) in 100 ml of carbon tetrachloride, and the suspension i 
then irradiated with a tungsten lamp and heated for 4 hours to 80*. After cooling the 
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reaction mixture to room temperatur . undissolved components are filtered off and the 
solvent is evaporated. The oil thus obtained is mixed with, in succession, 200 ml of 50% 
aqueous acetic acid and 26.8 g of hexamethylene tetramine, the mixture is subsequently 
heated for 80 minutes to 1 1 0^ and the reaction is then stopped by adding 250 ml of water. 
The reaction mixture is worked up by extracting with ethyl acetate; the connbined organic 
extracts are then back-extracted with jn succession, saturated aqueous NaHCQs solutk)n, 
water and saturated aqueous NaCi solution, and finally dried over Na2S04. The on obtained 
after concentrating the solution by evaporation is purified by FC In hexane/EA 3/1 . The 
crystals obtained are recrystallised from fe/t*butylmethylether/hexane. Compound 1 1s thus 
obtained: M.p. 98 - 100 ^C. ESI-MS: 178 (M + H). ^H-NMR (CDCb, 300MHz), 6 (ppm vs. 
TMS): 10.11 (s. 1H); 8.39 (d. IH); 7.95 (. IH); 7.92 (dd. 1H); 2.88 (s. 3H). 



Formula: 




3.75 ml of trifluoromethanesulphonic acid are added dropwise over the course of 5 minutes 
at 20°C to a solution of 6.2 ml of triethyiborane in 42.5 ml of hexane, and the solution is 
subsequently stirred for 30 minutes at room temperature and then for a further 15 rrrinutes 
at 40*C After cooling to room temperature, 8.5 ml of CH3CI2 are added, and stirring contf> 
nues for 45 minutes at room temperature. Then, first of all, at 0^ a solution of 6.4 g of 
(2R)>acetylbornane-10,2-8ultam [see Tetrahedron Lett. 33, 2439 (1992)] in 12 ml CHaCb is 
added dropwise over 45 minutes, and then at •4^ to •2?C, a solution of 7.3 ml of HOnig^ 
base in 7.2 ml of OI3CI2 is added dropwise over 15 minutes. The reaction mixture is then 
cooled to •Td'C, and at this temperature, a solution of 6.1 g (rf 1 in 30 ml of CH2CI2 is added 
dropwise over 30 minutes. Stirring is subsequently effected for 3 hours at -76*0 and the 
reaction is then stopped by adding 85 ml of saturated aqueous NH4CI solution. After heating 
to room temperature, the organic phase is separated, the aqueous phase then extracted 
with CH2CI2 and the combined organic extracts dried over Na2S04. The oil obtained after 
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evaporating the solvent is purified by FC in CIH2CI2/ ether. By subsequent crystallisation 
from ether, the desired diastereoisomer 2 is obtained, and also a batch of a mixture of 2 
and its R*diastereoisomer. This mixture undergoes further FC in ether, which yields a further 
amount of 2. 

Fp. 158 - 160»C. ESI-MS: 435 (M + H). 'H-NMR (CDCI3. 500MHz). 6 (ppm vs. Tf^^): 7.87 
(m, 2H); 7.37 (dd. 1H); 5J23 (t. 1H); 5.10 (d, 1H); 3.79 (t, 1H); 3.62 (d, 1H); 3.53 (d, IH); 
3.14 (dd, IH): 2.96 (dd, IH); 2.77 (s. 3H); 0.91 (s, 3H): 0.87 (s. 3H). 

(1c)TB§-^thgr,3 



Formula: 




3 

A solution of 7.46 g of 3 in 75 nri of DMF is mixed with 1.76 g of imidazole and 3.11 g of 
TBS-CI and the mixture is stirred first of all for 30 minutes at room temperature and then for 
22 hours at 35*^. Then, a further 0.6 g of imidazole and 1.06 g of TBS-CI are added, and 
after a further 4 hours at 35*C 1 .17 g of imidazole and 2.04 g of TBS-CI are added. After 
another 4 hours at 35*C the reaction mixture is allowed to cool to room temperature and 
the solvent is evaporated. The oil thus obtained is taken up In 300 ml of CHaCla, the sohh 
tion washed with water, dried over Na2S04 and finally the CHsCIa is drawn off. The resulting 
oil is purified by FC in ether/hexane 2/1 . One thereby obtains 3 as white crystals and an oO. 
Further FC of thb ofl in the same eluent system yields an additional quantity of 3 (also as 
white crystals). M.p. 123 -126 *C. ESI-MS: 549 (M + H). 'H-NMR (CDCIj. 200 MHz). 8 (ppm 
v& TMS): 7.88 (d, IH); 7.72 (d, IH); 7.40 (dd, IH); 5.34 (t, 1 H); 3.76 (m. 1 H); 3.46 (q. IH); 
3.14 (d. 2H); 2.8 (s. 3H): 0.84 (8, 3H); 0.83 (s. 9H): 0.65 (s. 3H): 0.04 (s. 3H); - 0.20 <8, 3H). 



(4)^!dsbydfti 
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4 

AIM solution of DIBAL-H in CHzCIa is added dropwise at -78*^ under nitrogen, over 15 mi- 
nutes, to a solution of 7.97 g of 2 in 100 ml of. CH2CI2 . The reaction mixture is then stiiied 
for hours at -78*^., whereby after 2 hours a further 3 ml of the above DIBAL-H is added, 
and the reaction is then stopped by adding 6 ml of methanol. Thereafter, 100 ml of CHiClz 
and 50 ml of water are added, and filtration then takes place over Celite (= •Celite, filtering 
assistant based on diatomaceous earth, Celite Corp.; obtainable from Ruka, Buchs,. 
Switzerland). The organic phase is separated, washed with water, dried over Na2S04, and 
the solvent evaporated. The oil ttius obtained is purified by FC twice in hexane/ether. 4 is 
obtained as an oIL ESI-MS: 368 (M -f H MeOH). ^H-NMR (CDOs. 200 MHz). 6 (ppm v& 
TMS): 9.80 (d, 1 H); 7.90 (d. 1 H): 7.77 (d, 1 H); 7.33 (dd, 1 H); 5.35 (m, 1 H): 2.82 (s. 3H): 0.85 
(8, 9H): 0.05 (8. 3H): - 0.1 5 (8, 3H). 

Mfl^vmviiodktes 



Formula: 




OTBDMS 
5 



6 ml of a 1 M solution of NaHMDS in THF are added dropwise under nitrogen, over 5 minu- 
tes, to a suspension of [PhsP-CHICHsTT cooled to -70"C. The orange-coloured suspension 
is stirred first of all for 15 minutes at -70^ and then for 70 minutes at •40**C. which leads to 
the fomiation of an orange-brown solution. The mixture is then cooled again to -70 ''C. and 
at this temperature, a solution of the aldehyde 4 in 8 ml of THF is added dropwise over 
10 minut s. Stim'ng is subsequently effected for 50 minutes at -70 *C and the reaction is 
then stopped by adding saturated aqueous NH4CI solution. After dDution with 100 ml of 
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ther and 40 ml of water, first of all filtration takes place, then the organic phase is separa- 
ted, washed vyith water and dried over Na2S04 and then the solvent is evaporated. The re- 
sulting oil is purified by FC in hexane/EA 9/1 . 5 is obtained as an on. ESi-MS: 474 (M -i- H). 
^H-NMR (CDCI3. 200 MHz). 5 (ppm vs. TMS): 7.89 (d, IH); 7.75 (d, 1H); 7.35 (dd. IH); 5.23 
(t, IH); 5.45 (t. IH); 4.87 (t, IH); 2.83 (s, 3H); 0.88 (s, 9H); 0.04 (s, 3H); - 0.12 (8, 3H). 

Preparation of the 1-iodo-ethyt-phosphonium iodide [PheaP-CHCOCHaf I ' is effected by 
adding a 1 .6 M solution of n-butyllithlum in hexane dropwise to a solution of an equimolar 
amount of ethylphosphonlum iodide (Aldrich) in THF at -78*C and filtering the precipitate 
that fome. RecrystalDsation from dichloromethane/THF givesl-iodo-ethylphosphonium 
iodide as a yellow crystalHine solid which is stable in the presence of air (^H-NMR (DMSO> 
d«: 5 8 8.1-7.7 m(1SH); 6.3 m (IH); 2.55 dd (3H)). 

(l02!sfiQj2 



Formula: 




0.038 ml of ethylene bromide are added under nitrogen to a suspension of 0.509 g of ZnfCu 
pair {Organic Synthesis 41. 72 (t966)] in benzene, and the mixture is heated to 90*0 for 
30 seconds. After cooling to room temperature. 0.0375 ml of trimethylsiiyi chloride are ad- 
ded, and stirrfaig continues for 5 minutes at room temperature. After adding a mixture of 
1 .732 g of the alicyl iodide 28. for formula see below [Schinzer et al.. Syniett. ISSfi. 861-4 1 
0.8 ml of dimethylacetamide and 4.3 nA of benzene, the reaction mixture is heated first of all 
for 2 hours 45 mins. at 60^ and, after subsequently adding 0.021 5 ml of trimethylsiiyi tri- 
flate and a further 0.8 ml of dimethylacetamide, for 1 hour at 70°C. After cooling to room 
temperature, first of all 0.1498 g of tetrakis(triphenylphosphine)-Pd are added, and then 
after stirring for 5 nunutes. 1 .59 g of the vinyl iodide 5 and 3 ml of benz ne are added. The 
reaction rrdxture is heated for 30 minutes to 60°O. and after cooling to room temperature. 
5.5 ml of saturated aqueous NH4OI solution are added. After stirrir^ for 5 minutes. 32 ml of 
tert-butyiinethylether are added and the organic phase is separated and dried ov r NasS04. 
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The on remaining after filtration and evaporation of the solvent is purified by FC twice, the 
first time with hexaneAert-butylmethylether 95/5 and the second time with hexane/EA 200/3. 
12 Is obtained as an oil. ESI-MS: 563 (M + H). 'H-NMR (CDCI3. 200 MHz). 5 (ppm vs. TMS): 
7.85 (d. 1H); 7.73 (d. 1H): 7.32 (dd. 1H); 5.12 (t. IH); 4.63 (t. 1H); 3.35 (m. 2H); 2.82 (s. 
3H); 2.38 (m. 2H); 1.90 (t, 2H); 1.63 (s, 3H); 0.87 (s. 18H); 0.02 (s, 9H): - 0.27 (s, 3H). 

(1g)^!SfibfiLia 



Formula: 




13 TBDMSO 



0.540 g of camphoreulphonic add are added at 0^ te a solution of 1 .304 g of 12 m 40 ml 
of CHaWmethand 1/1 . and the mixture is stirred first of all for 30 minutes at 0^ and tlwn 
for 100 minutes at room temperature. The reaction la then stopped by adding 2 ml of a satu- 
rated aqueous NaHCOs solution, and after a further 5 minutes Is concentrated by evapora- 
tion. The oil thus obtained Is taken up m CHaCla. and the solution Is washed wHh water, 
dried over Na2S04 and then concentrated by evaporation. The remaining oB Is purified by 
FC in hexane/EA 3/1. 13 Is obtaTned as an oB. ESI-MS: 448 (M + H). 'l+NMR (CDOfc 200 
MHz), 5 (ppm vs. TMS): 7.85 (d. IH); 7.74 (d. IH); 7.32 (dd, 1H); 5.15 (t. IH); 4.74 (dl, IH); 
3.40 (t. 2H); 2.82 (s, 3H); 2.39 (q. 2H): 1.90 (dt. 2H); 1.62 (s, 3H): 0.87 (s. 9H); 0.83 (8,9H); 
0.02(s,3H);-0.12(8,3H). 



(ih)Aktehvde14 



Formula: 




14 TBDMSO 

0.310 ml of DMSO are added to a solution of 0.172 ml of oxalyl chloride in 5 ml of CHaOi, 

whidt has been cooled to •78«C. and the sdutlon Is stlned for 10 minutes at •78«C. Sub- 
sequently,ov r15mlnute8,a8olutlonof 0.813gof 13ln3mIof CHaCI. Isaddadlnsucha 
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way that the temperature does not exceed -TCC. After stirring for 30 minutes at -78*^, 
1 .26 ml of triethylamine are added, and the solution is allowed to warm to room temperature 
over 45 minutes. After 2 hours at room temperature. 5 ml of water are added, the organic 
phase is separated and the aqueous phase is extracted 3 times with CHaCla. The ofl remai- 
ning after drying the combined organic extracts over Na2S04 and evaporating the solvent is 
purified by FC In hexane/EA 1/19 -» 1/4. 14 is obtained as an oil. 

ESI-MS: 446 (M4•H)^ *H-NMR (CDCIs. 200MHz). 6 (ppm vs. TMS): 9.52 (8. IH); 7.85 (d. 1H): 
7.73 (d, IH); 7.31 (d.d. IH); 5.18 (t. IH); 474 (t. IH); 2.81 (s. 3H); 1.62 {s. 3H); 1,01 (d, 
3H); 0.87 (s. 9H); 0.01 (s. 3H); -0.13 (s. 3H). Mo « 445.76- (0=0.295 In CHOa). 

(1l)£azl2i22Qdi££fiiStlS 



Formula: 




3.41 ml of a 1 .6 M solution ot n-butyll'ithium in THF Is added dropwise at 0*0 over 15 minu- 
tes to a solution of 0.771 ml of N.N-dDsopropyl«ethylamine 6 ml of THF. The solution Is 
stirred for 10 minutes at •4"G/-5"C and then cooled to -78*0. At this temperature, a solution 
of 0.660 g of the carboxyiic add 29 is added, the solution is then allowed to warm to -40*0 
for 15 minutes, and is subsequently cooled again to -78"C. 3 ml of a solution of 0.608 g of 
aldehyde 14 In THF are subsequently added and the solution Is stirred for 30 minutes at -78 
**C. The reaction is stopped by adding 7 ml of saturated aqueous NH4CI solution and. after 
heating to room temperature, the solution is mixed with 0.513 ml of acetic add and extiao- 
ted wnth EA. The combined organic extracts are dried over Na2S04. the solvent evaporated, 
and the remaining oily residue purified by FC in toluene/EA 1/1. The aldol product 15 thus 
obtained (s e below for formula) Is dlssoh^ed in 40 ml of CHzCIa and the solution mixed wHti 
0.435 ml of 2.6-Iutidine. After cooling to 0^, 0.720 ml of TBS triflate are added and the mbc- 
ture Is sdrred for 2H hours at 0^. After adding 8 ml of 20% citric add, th organic phase Is 
separated, the aqueous solution badc-extracted with CH2CI2, drted over Na2S04 and the sol- 
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vent evaporated. The remaining oil is tal<en up in 20 ml of methanol, the solution mixed with 
2.0 g of K2CQ3 and 1 ml of water, and the mixture stirred for 90 minutes at room tempera- 
ture. Undissolved constituents are then filtered off. the pH value of the filtrate is adjusted to 
4.5 with Dowex 50Wx8 ion exchanger res'm (very acidic cation exchanger with sulphonic 
acid groups as the active group, matrix of styrene with 8% DVB as crossllnker, Dowe)« to a 
Trademark of Dow Chemical Co.), the resin Is filtered off and the new filtrate ooncentialed 
by evaporation. The residue is partitioned between 20 ml of CH2a3 and 20 ml of saturated 
aqueous NH4CI solution, the organic phase is separated, the aqueous solution back-extrac- 
ted with CHzCIa and the combined organic extracts are dried over Na2S04 and concentrated 
by evaporation. The oil thus obtained is purified by FC in CHsOa/MeOH 99/1 -> 99/2. but 
can only be obtained in a form which is contaminated with carboxylfc acid 29. This nuiteilal 
undergoes the above-described sllylation/desilylatlon sequence a second time. ITnally. pure 
16 is obtained as an oa. ESI-MS: 862.4 (M4•H)^ 



Formula of 29: 




OH 



OTBOMS 



29 

(see J. Am. Chem.Soa 119,7974(1997); Synlett 1997, 824 (Ind. Corrigendum In 
Synlett 1998, 328) 



Formula of aldd product 15: 




<l))Hvdroxvackl17 
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ITiR^sRgsTBDMS 

1 .85 ml of a 1 M solution of tetrabutylammonlum fluoride are added to a solution of 0.265 g 
of 16 in 6 ml of THF, and stirred for 6 hours at room temperature. Sut>sequently, 8 mi of EA 
and 7 ml of 20% citric add are added, the organic phase is separated and the aqueous so- 
lution t)aclc-extracted with EA. The oily residue obtained after drying the combined organic 
extracts over Na2S04 and evaporating the solvent is purified by FC in Ch^Cla^thanoi 98/2 

97/3. 17 is obtained as an oO. 
ESI-MS: 748.3 (I^H)*. ^H-NMR (CDOa. 2OOMH2), 8 (ppm vs. TMS): 8.23 (d, 1H); 7.76 (d, 
1H); 7.40 (d,d. 1H); 5.24 (t, IH); 4.73-4.84 (m, 1H): 4.45 (t, 1H); 3.67-3.74 (m. 1H); 3.10- 
3.22 (m. 1 H): 2.82 (s, 3H): 1 .75 (s, 3H): 1 .14 (d, 3H); 1 .08 (d. SH); 0.80-0.95 (m. ca. 24H); 
0.10 (s. 3H); 0.05 (s. 3H): 0.04 (s. 3H); 0.01 (s. 3H). 

nk) Protected lactone 18 



Formula: 




O OR, O 



18:Ri = R3=TBbMS 

0.0866 ml of triethybmine and 0.0677 ml of 2,4,6-trichlorobenzoyl chloride (Aldrich, Buchs, 
Switzertand) are added to a solution of 0.216 g of hydroxy add 17 in 3 mi of THF, which has 
been cooled to 0?C, and they are stirred for 1 hour at 0^. The solution is subsequently ad- 
ded dropwise at room temperature, over 5 minutes, to a solution of 0.354 g of N.N-dimethyt- 
aminopyridin in toluene and then stinted for 1 5 hours at room temperature. The soBd 
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residue obtained after concentrating the suspension by evaporation at 35^ is suspended 
in 30 ml of liexane/ether 3/2 and filtered and the residue of filtration is washed twice, each 
time with 15 ml of this solvent mixture. The whole filtrate is evaporated to dryness and the 
solid residue is purified by FC twice in toluene/acetone 100/1.25 -* 100/5 or 100/1 100/4. 
18 is obtained as a colourless resin. 

ESI-MS: 730 (NA+H)*. ^H-NMR (CDCI3, 200MHz), 5 (ppm vs. TI^): 7.97 (s, 1H); 7.79 (d, IH); 
7.37 (d, IH); 5.59 (d. IH); 5.25 (t, 1 H); 3.93-4.0 (m. IH); 3.90 (d, IH); 2,85 (s. 3H): 1.71 (s, 
3H). [alo « -60.72* (cb0.41 5 In CHCIj). 

Example 2: 4.8.dlhvdroxv-S.S.7.9.13.oentamethvl-16-r2-methv l-bflngothlazoW6.vn- 
oxacvdohexadec-13-en-g-6.dione fd eorotected lactone 27\ 



Fonnula: 




O OH O 

27 

The preparation of 27 takes place analogously to that of 19 (example 1 ) from 0.144 g of 26 
[example 2(m)]. 

ESI-MS: 502 (M+H)*. 'H-NMR (CDCI3, 2001^), 5 (ppm vs. TMS): 7.92 (d, IH); 7.83 (d, 
1H): 7.44 (d,d. IH); 5.86 (d.d. IH); 5.14-5.25 (m. IH); 4.08 (d.d. IH); 3.74 (t, IH); 3.16 (m. 
IH); 2.82 (8, 3H); 1,67 (s, -3H); 1.26 (s, 3H); 1.19 (d. 3H); 1.03 (a) and 1 .01 (a, together 
6H). [a]o - -63,75* (c-0.4 In CH<%). 

The starting materials are produced as follows: 

(9fl> 9Ammrv4^pthvHhtoflcetannkje 



Fonnula: 




2-biomo-4-methyl-acetanilide (Maybridge) Is added to a suspension of 24.74 g of PaSt in 
250 nA of benzene and heated under reflux for 3 hours. After cooling to room temperature, 
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the mixture is filtered and the residue of filtration washed with ether. The combined filtrates 
are extracted with 10% aqueous NsaCOa solution and the aqueous extract is subsequently 
acidified to pH 1 with cone. HCI. The resulting precipitate is filtered and recrystalHsed from 
ether/hexane. 2-bromo^.-methyl-thioacetanilide is obtained as brown crystate. ESI-MS: 
244/246 (M .+ H). 'H-NMR (CDCI3, 200MHz), 5 (ppm vs. TMS): Rotamer mixture in a ratio of 
ca. 3:1. 9.00 (s. 1/3x1 H); 8.63 (s. 2/3x1H); 8.15 (d, 1H); 7.49 (s. 1/3x1H); 7.42 (s. 2/3x1H); 
7.18 (8, 1/3X1H); 7.12 (s, 2/3x1H); 2.77 (s, 3H): 2.40 (s, l/3x3H); 2.23 (s, 2/3x1H). 

(2b} Ben7othiagolfl 6 fsee Soltulnik. M. J .. Synthesis 1976. 730-1^ 



1 4.27 g of 20 in 72 mi of hJHfnethyl-2-pyrrolidone in such a way that the tennperature does 
not exceed 25*C. and the mbcture is subsequently heated for 2 hours to 1 50*C. After 
cooling to room temperature, water is added and the mixture extracted with ether. The ol 
obtained after drying the organic phase and concentratftig by evaporation is purified by FC 
in hexane/ether 4/1. 6 is obtained as a brown on. ESI-MS: 164 (M H). ^H-NMR (CDCIs, 
200 mz), 5 (ppm vs. TMS): 7.81 (d, 1H); 7.59 (d. 1H); 7.22 (dd, 1H): 2,79 (e, 3H): 2,46<8, 
3H). 

(2c) Aldehyde 7 



07 

The preparation of 7 talces place analogously to that of 1 [example (la)] from 15.08 g of 6. 
M.p. 78 - 80 ESi-MS: 178 (M + H). ^H-NMR (CDO,. 200 MHz), 5 (ppm vs. TMS): 10.08 
(8, 1H); 8.38 (d. 1H); 8.06 (d, 1H); 7.96 (dd. 1H); 2.90 (s. 3H). 



Formula: 




6 

3.05 g of a 55% dispersion of HbH in oil is added in portions, under nitrogen, to a solution of 



Eoimuia:. 




(2d)^!CSbsLS 
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Formula: 




The preparation of 8 (oil) talces place analogously to that of 2 [example (1 b)] from 9.03 g of 
7. 

ESI-MS: 435 (M + H). 'H-NMR (CDCI,. 200 MHz). 5 (ppm vs. TMS): 7.89 (m, 2H); 7.43 (dd. 
1H); 5.31 (m, 1H); 5.10 (d, 1H); 3.89 (t, 1H); 3.51 (d, IH); 3.45 (m, 2H); 3.45 (d. 1H): 3.16 
(m. 2H); 2.72 (8. 3H): 1 .07 (8, 3H): 0.95 (s. 3H). 

f2e^TBS-etharfl 



Formula: 




The preparation of 9 (oH) takes place analogously to that of 3 [example (1 c)] from 9.03 g of 

_ 

M.p. 208 - 212 "C. ESI-MS: 549 (M + H). ^H-NMR (CDCI3, 200 1^), S (ppnr» vs. TMS): 7.85 
(d, IH); 7.81 (d, IH); 7.41 (dd. IH); 5.21 (t, IH); 3.77 (m. IH); 3.37 (s. 2H): 3.13 (m, 2H); 
2.81 (8. 3H); 0.83 (s. 9H); 0.82 (8, 3H); 0.58 (8. 3H): 0.05 (s. 3H); • 0.18 (8. 3H). 
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The preparation of 10 (oiQ takes place analogously to that of 4 [example (1d)] from 9.1 1 g of 
9. EShMS: 368 (M -i- H -i- MeOH). ^H-NMR (CDCIs. 200 MHz). 6 (ppm vs. TMS): 9.80 (d.1H): 
7.91 (d. 1H);7.81 (d, IH); 7.40 (dd. IH); 5.32 (m. 1H); 2.83 (s. 3H): 0.85 (s. 9H); 0.05 (s. 
3H):-0il5{s,3H). 

(2g) Vinyl iPdKig 11 



Formula: 




OTBOMS 



The preparation of 1 1 (oH) takes place anak>gously to that of 5 [example (1 e)] from 4.64 g of 
10. ESI-MS: 474 (M -t- H). *H-NMR (COCIa. 200 MHz), 5 (ppm vs. TMS): 7.87 (d, 1 H); 7.78 
(d, IH): 7.39 (dd, IH): 5.45 (dt, IH): 4.85 (dt, IH): 2.82 (s, 3H): 0.88 (8, 9H); 0.03 <8, 3H): - 
0.12 (8, 3H). 



Fonnida: 




20 IBOMSO 



The preparation of 20 (oil) takes place analogously to that of 12 [example (If)] from 3.54 g 
of 11. and 3.83 g of the alkyt kxlide 28. ESI>MS: 563 (M + H). ^H-NMR (CDCb. 200 MHz), 5 
(ppm vs. TMS): 7.84 (d, IH): 7.73 (d. IH); 7.35 (dd. IH): 5.12 (dl. IH): 4.70 <dl, IH); 2.81 (s. 
3H): 1.63 (8. 3H): 0.87 (s, 18H): 0.02 (s, 3H): 0.01 (8. 6H): • 0.13 (8. 3H). 

(2i)^!Q&bfiL21 
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Formula: 



21 TBDMSO 

The preparation of 21 (oiO takes place analogously to that of 13 [example (1g)] from 3.64 g 
of 20. ESI-MS: 448 (M -I- H). 'H-NMR (CDCI,. 200 MHz). 6 (ppm vs. TMS): 7.85 (d. 1 H); 
7.72 (d, 1H); 7.35 (dd. 1H); 5.14 (dt. 1H); 4.70 (t. 1H); 3.38 (t, 2H): 2.82 (s, 3H): 2.27 (q. 
2H); 1.86 (dt. 2H): 1.63 (s. 3H); 0.86 (s. 9H): 0.02 (s. 3H): - 0.13 (s. 3H). 



f2n Aldehyde 22 
Formula: 




22 . TBDMSO 

The preparation of 22 talces place analogously to that of 14 [example (ih)] from 2.26 g of 
21. 

ESI-MS: 446 (M4>H)\ ^H-NMR {CDCk, 200MHz), 5 (ppm vs. TMS): 9.54 (8. IH); 7.86 (d. IH): 
7.74 (d. IH): 7.35 (d.d. IH): 5.16 (t. IH): 4.71 (t. IH): 2.81 (s. 3H): 1.63 (s. 3H): 1.02 (d. 
3H): 0.88 (s, 9H): 0.01 (8. 3H): -0.13 (s. 3H). [a]o " -47.47* {c=0,99 in CHCIi). 



f2k^Carboxvlicadd24 




^OR, OR, 
.OH 

O 24:RisF^s R3STBDMS 

The preparatton of 24 takes place anatogously to that of 1 6 [example (1 i)] from 1 .82 g of 22 
and 1.98 g of carboxyHc add 29 (via the aldd product 23). 

ESI-MS: 862 {mHi*. 'H-NMR (CDCIs. 200MHz). 5 (ppm vs. TMS): 7.85 (d, IH): 7.73 (d. 
1H):7.36 (d.d, 1H): 5.14 (t, IH); 4.70 (t. IH); 4.32-4.40 (m, IH); 3.70-3.78 (m, IH): 3.09 (t. 
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1 H): 2.81 (8. 3H); 1 .62 (8, 3H); 0.88 (28, ca. 27H); 0.01-0.08 (m. 15H); -0.1 2 (s, 3H). [g^ = 
+58.3» (c=0,3 in CHCW). 




25:R, = Rs«TBDMS 

TTie preparation of 25 talces place analogously to that of 17 [example (10] from 1.314 g of 
24. 

ESI-MS: 748 (M+H)*. 'H-NMR (CDCI3, 2001^), 6 (ppm vs. TMS): 7.79 (d, 1H); 7.73 (d. 
1H); 7.41 (d.d. 1H); 5.14 (t, 1H); 4.78 (d.d. 1H); 4.37 (d.d. 1H); 3.76 (broad d. 1H); 3.10(t. 
1H); 2.82 (8, 3H); 1.69 (8, 3H); 0.88 (s); 0.86 (8); 0.08 (s. 3H): 0.03 (8. 9H). [ak = -162.95« 
(0=0.305 in CHCIa). 



fgm) Protected lactone 26 
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O OR, O 



26:R,sR,sTBOMS 

The preparation of 26 takes place analogously to that of 14 from 0.850 g of 25. 
[a]DS -41.19' (csO.415 in CHCIs). ESI-MS: 730 {M*»)\ ^H-NMR (CDCU. 300MHz). 6 (ppm 
vs. TMS): 7.93 (d, 1H): 7.85 (s, 1H); 7.48 (d. IH); 5.59 (d, IH); 5.22 (t, 1H); 3.93-4.02 (m, 
1H): 3.92 (d. IH): 2.83 (s, 3H); 1.71 (s. 3H). [ajo" -41.19* (0^0.415 in CHCia). 

The following examples 3 and 4 are obtained from compounds 19 and 27 by epoxidation in 
accordance with the following process: 

Variant A: Lactone 19 (10 mg) or compound 27 (10 mg) is taken up in 0.5 ml of methylene 
chtorfcJe, and at a tow temperature (approximately '^0^) 1 .1 to 1 .2 equivalents of mete- 
chtoroperbenzoic acid (Fluka, degree of purity 90%) are added. The reaction mixture to 
stinred for 2 hours at -10°C and subsequently dHuted with ethyl acetate and washed with 
saturated aqueous. NaHCOs solutton. The residue obtained after drying the organic phase 
with MgS04 and concentrating by evaporatton (cnide end product 19a or 27a) to then 
purified by FG in CH2Ct2/MeOH 100/2. 

Variant B: A solutton of dimethyUtoxirane in acetone to added dropwfee at -50 "C to a 
solution of 10 mg of toctone 19 ot lectone 27. until the starting material can no longer be — 
detected by thin-layer chromatography. Woridng up anak)gousiy to variant A yields the end 
products: 

Variants C: The reactton to carried in analogy to that described bek>w for the preparatkm of 
compound 72. 
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O OH. O 

27a 

The systematic name of compound 19 a Is 7,1 1.dlhydroxy.8,8.10,12,16^)entamethyWK2- 
methyl-ben20thlazol-5-yl)-4.17-dtoxa-bicyck)(14.1.0lheptadecan-5,9-dione, and that of 
compound 27 a Is 7,1lKJihydroxy-8.8,10.12.16.pentamethyI-3K2-methyH)en20thla2oWi^ 
4,l7-dloxa-*lcyclol14.1.01heptadecan-5,9.dlone. 

Examples 1/3 AHcmative Route: 



Compound 30 
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To a solution of 1 .001 g of 96 in 10 ml of THF were added AJZ ml of a 0.5M solution of BBN 
in THF (Aldrich) under Ar and the mixture was stirred at RT for 4h (solution A). In a separat 
flasit 0.679 g of vinyl iodide 5 were added to a mixture of 0.934 g of CS2C03, 0.117 g of 
PhaAs, 0.140 g of PdCl2(dppf), and 0.310 ml of water in 10 ml of D?^F (solution B). Solution 
B was cooled to - 10 °C and then solution A was added. The reaction mixture was allowed 
to vtam to RT and stirred at RT for 21 h, when 50 ml of water were added. The aqueous 
solution was then extracted three times with 50 ml of AcOEt each and the combined organic 
extracts were once washed with 50 ml of water. After drying over Na2S04 and evaporation 
of solvent the residue was purified by FC in hexane/AcOEt 9/1 (2 nins) to provide 1 .137 g 
of30. 

ESI-MS: 876 (M + H). 'H-NMR (CDCIs. 500 MHz): 6 (ppm vs. TMS) « 7.86 (8, 1 H); 
7.73 (d, 1H); 7.32 (dd, 1H); 5.16 (t. 1H); 4;73 (t. 1H); 4.37 (dd, IH); 3.74 (dd. 1H); 
3.66 (s. 3H); 3.11 (m. IH); 2.83 (8, 3H); 2.45 - 2.20 (m, 3H); 1.90 (m. 2H)M.62 (8. 
3H); 1.30 (m. 4H); 1.19 (s. 3H). 



Compound 16 ff.i|f matlve procedure^ 




To a solution of 0.910 g of compound 30 in iso-propanol/water 4/1 were added 0.262 g of 
UOHXH2O and the mixture was heated to 50 "C for 5h. The reaction mixture was then 
evaporated to dryness, 10 ml of water were added to the residue and the pH was adjusted 
to ca. 4.5 with 0.1 N HCL The aqueous solution was then extracted three times with 150 ml 
of CHaCIa each, the combined drganic extracts were dried over Na2S04, and the solvent 
was evaporated. The residue was purified by FC in hexane/AcOEt 6/4 (2 ruris) to provide 
0.768gol16. 
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18 f alternative procedure^ 




To a soluUon of 0.709 g of hydroxy add 17 in 25 ml of THF at O'C were added 0.792 ml of 
EtsN and 0.763 ml of 2.4,6-trichlorobenzoyl chloride and the mixture was stirred at this 
temperature for 15 min. It was then dMuted with additional 1 15 ml of THF and added 
dropwise to a solution of 1 .157 g of dlmethylamlno-pyridlne m 840 ml of toluene, which was 
kept at 75 'C. over a period of three hours. After complete addition the mixture was stined 
at RT for additional two hours. It was then filtered and the filtrate was evaporated to 
dryness. The residue was distributed between 200 ml of AcOEt and 150 ml of sat aqu. 
NaHCb3 and the organic layer was separated. The aqueous layer was additionally 
extracted wHh two 200 ml portions of AcOEt and the comnblned organic extracts were 
washed with 150 ml of water. After drying over NajSO* and evaporation of sdvenl, the 
residue was purified by FC In hexane/AcOEt 9/1 to provide 0.425 g of 18. 









iinr>-- 


^ HO^ 











OH 



To a solution of 0.487 mg of compound 18 In 75 ml of THF were added 27 ml of HF-pyridine 
at 0^. Th reaction mixture was stirred at RT for^Oh. at which point It was cooled to 0 -C 
and 300 ml of saL aqu. NaHC03 were added. After stining for 30 mIn the solution was 
three times xteacted wHh 250 ml of AcOEt each and the combined organic extracts were 
once washed with 250 ml of water. After drying over NajSO* and evaporation of solvent, the 
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residue was purified by FC in hexane/AcOEt 6/4 and 7/3 (two mns) to provide 0^76 mg of 
19. 



Compound 19a 




To a solution of 0.100 g of 19 In S ml of CH2CI2 were added dropwise 15 nil of a ca. 0.044M 
solution of dimethyldioxirane In acetone (DMDO; prepared according to: Organic Synthesb 
1997, 74, 91) under /Kr at - 78 "C. The mixture was stirred at - 50 "C for 2h, when 
additional 5 ml of ttte DMDO solution were added at this temperature. Two further portions 
of the DMDO solutions were added 4h (10 mO and 6h (5 ml) after the first addition. After 6.5 
h the solvent was removed in vacuo at - 50 "0 and ttie residue was purified by FC 
AcOEt/hexane 3/2. CHaCla/acetone 8/1, and CHaCla/acetone 8/1 (3 rons) to provide 0.0477 
g of stereochemicaily homogenous 19a. 

ESI-MS: 518.1 (M + H). ^H-NMR (CDdk 400 f^): 8 (ppm vs, TMS) ■ 7.6 (8, 1H); 7.83 (d, 
1H); 7.3 (dd, 1H): 6.35 (m, 1H); 4.10 (m, IH); 3.79 (m. 2H); 3.38 (m. 1H): 2.86 (8, 3H); 2.75 
(t,.1H): 1.30 (8, 3H); 1.25 (s, 3H): 1.19 (d, 3H); 1.08 (8. 3H); 1.04 (d, 3H). 

The following furtiier compounds are produced analogously to the processes described^ 
this disclosure, specifically by Uie processes as provided In detal below. 



Example compound 

starting material 
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16 



(example 15) 
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Starting materials: 

(1"): see compound 35 t}elow) 

(TT) 2,6-dlmethyl-benzoxa20le [see J. OriB. Chem. 46, 3256 (1981)]. 
(5^ 2.methyK1HH)en2lmida20le-5<art)aldehyde • see compound 40 below 
(6^ 1.methyK1H)-beiulmida20le-5<arbaidehyde - see compound 49 below 
(n 1,2,5-trimethyKlHH)eittlmldazole-5<aibaklehyde • see compound 62 below. 
(8") 3-methyl-(3H)-benzlmlda20le*caibaldehyde 

(9^ qulnonne-7-cafbaWehyde (see J. Med. Chem., 36, 3308 (1993), Aldrich) (lOr) 2,7- 
dimelhytHiuinoline (AMrlch). 

(1 1") 4-methyl-quinonne-7-carbaldehyde (obtainable by means of DIBAL-H reduction c 
4-methyl-quinonne-7-cart)OxyIlc acid methylester (BuO. Soc. OM. Ft., S. 789 (1996)). 
(120 quinollne-6<aibaldehyd« (s « Uebigs Ann. Chem., 699, 98, (1 966)). 
(lar) 2,6-dimethyl- quhollne (Aldrich). 

(14") 2-(fe/fbutyl-dln»thylsilyloxy)-methyl-ben20thla2o|.5-carbaklehy* 
(IST) 2-fluoiomethyl-ben20thlazole-5<afbaldehyde 
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Examples 5/6 - Precursors 



Compound ai 




49 g of 44iydroxy-3-nitio-benzyt aloohoi are hydrogenated over 10% Pd^ in EtOH (1000 
ml) at HT and atmospMric pressure. After 2h the catalyst is removed by filtration and the 
solvent evaporated. RecrystallSzation of the* residue from acetone/hexane 1S/B gives 31 as 
veiy ligM red crystals. 142-143 "CESI-MS: 1 39.9 (M H). *H44MR (DMSO^ 400 MHz): 
S (ppm vs. TMS) « 8.80 (s, br, 1H); 6.53 (m, 2H); 6.30 (dd, 1H); 4.79 (t, 1H): 4.42 (8. br, 2H); 
2.22(d,2H). 



Comboufwi 32 




A solution of 10.0 g of compound 31, 19.7 rtri of triethyl^rthoaoetate. and 0.15 ml of cone. 
HQ in 40 ml of MeOH Is heated to reflux for 3h. After cooling to (TT the solvent is evapora- 
ted and the residue re-dissolved In 250 rnl of AoOEt This solution Is extracted once wHh 80 
ml of 1 N NaOH and 80 ml of water each. The combined aqueous extracts are re-extradsd 
with 250 rnl of AcOEL The combined organic extracts are dried over hlaa$04 and the sol- 
vent evaporated. The residua Is purified by PC in CHsCiyMeOH 95/5 <twioe) and subse- 
quently CHsOa 98/2 to provide the title compound. M.p. 96 - 98 *C. ESI-MS: 167.9 (M •»> H)* 
'H4im (DlWISOdfc 300 MHz): 8 (ppm vs. TMS) - 7.33 (s. 1H); 7.10 (dd. 1 H); 6.70 (d. 1H); 
3.73 (s. 3H). 




A soiytion of 20.0 g of 44>ydroxy-3-amino-ben20lc add (FLUKA) In 700 ml MeOH is 
staurated wHh HO gas and then heated to reflux for 16h. Water (200 mO is then added to 
the mbctuie and the pH adjusted to ca. 7 by addition of 31 0 ml of 4N NaOH. The solution is 
then saturated with IteCI and extifBCted with three portions of 400 inl of AcOEt each. The 
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combined rganic extracts ar dried over Na2S04 and the solvent is evaporated. Recrystal- 
lization of the residue from AcOEt/hexane 1/1 giv s 33 as crystalline soiid. M.p. - 205 *C 
(dec.) ESI-MS: 167.9 (M + H). 'H-NMR (DMSO-de, 300 MHz): 6 (ppm vs. TMS) = 7.33 (8, 
1H); 7.10 (dd, 1H); 6.70 (d, 1H); 3.73 (8, 3H). 

Compound 34 



A mixture of 7.0 g of 33, 11.5 ml of triethyl-orthoacetat^. 13 ml of MeOH, and 0.103 ml of 
cone, is heated to reflux for 5 h. The reaction mixture is them evaporated to dryness, the 
residue taken up in 100 ml of ether and this solution washed with .50 ml of NaOH and SO ml 
of water. The combined aqueous extracts are re-extracted with 100 mi of ether. The comu* 
ned oragnie extracts are dried over Na2S04 and the solveni is evaporated to provide 34 as 
a solid. fA.p. 68-69-0. ESI-MS: 191.9 (M + H). ^H-Niy«R (DMSOdfc 300 MHz): 8 (ppm vs. 
TMS) - 8.19 (8. 1H); 7.99 (d. IH); 7.79 (d, 1H); 3.87 (a, 3H): 2.76 (8. 3H). 




To a solution of 9.0 g of compound 33 in 100 mi of THF are added 141 ml of a 1M soiufion 
of DiBAL-H in THF at a temperature Iwtween -78 and - 68 'C over a period of 25 mfei. 
The solution is then stined for 3h at a temperature between - 10 -0 and 0 "C, at which 
point additional 40 ml of the DIBAL-H solution are added. After further 4h in the same tem- 
perature range the mixture is cooled to - 40 •€ and 250 ml of water are added carefully. 
After addition of 500 ml of CH^CIa the mbcture is filtered, the residue washed 3x with 250 ml 
of CH2CI2 each and water is added to the combined filtrates. After addition of solid NaQ the 
layere are separated and the organic solution is vrashed with 250 ml of water. The oombi* 
ned aqueous extracts are re-extracted twice with 250 ml of CH^ each, the combined o^ 
ganic extracte are dried over Na2S04. and the solvent is evaporated. The r sidue is purffad 
by FC in CH2Cl2/MeOH 95/5 to provide 32 as an oB. 
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Compound 35 



To a solution of 1 .87 ml of oxalyl chloride In 50 ml of CHaCb s added a solution of 3.21 irt of 
DMSO In 10 ml of CHaCfe at -78 "C over a period of 15 min. The solution Is stirred at this 
temperature for 10 mh. A solution of 2.69 g of compound 32 Is then added at - 20 "C 
dropwise within 20 min and the mixture Is stirred at this temperature for 2h. 16 ml of EtsN 
are then added dropwise over 10 min and the reaction mixture is allowed to wann to RT 
vi^in 1h. 100 mi of water are added followed by 100 ml of CH2Cla and another 100 ml of 
water. Th^ layers are separated and the organic solution is washed with 1 00 ml of brine. 
The combined aqueous solutions are extracted with 100 ml of CHaPs. The combined orga- 
nic extracts are dried over Na^4 and the soh^nt Is evaporated. Purification of the reakfcie 
by FC with CH^C^I^/leOH 95/5 as eluent gives the title compound as an oil. M.p. 78-81 
•C. ESI-MS: 161.9 (IWI + H). 'H-NMR (CDOa. 300 MHz): « (ppm vs. TMS) « 10.10 (s. 1H): 
8.18 (8, 1H); 7.91 (d. 1H): 7.61 (d. 1H); 2.70 (s. 3H). 



Compound 36 is piepaied In analogy to alcohol 2 from 0.439 g of compound 35 and 0.500 
g of (2R)-acetylbomane-10,2-sullam. Purification Is effected by FC InAcOEtmexane 1/1 to 
provide a ca. 2/1 mixture of compound 36 and Ite 2-FWIa8tereol8omer. ESI-MS: 419.1 (M ♦ 
H). UNMR (CDCIfc 300 MHz): « (ppm vs. TMS) - 7.69 (8. 1H); 7.44 (d. 1H); 7.38 (d, 1H): 
5.30 (m. 1H); 3.48 (q. 2H); 3.15 (m, 2H); 2.63 (8. 3H); 2.20 - 2.05 (m. 2H); 1.90 (m. 2H); 
1 .40 (m, 2H); 1 .10 (2 X s (ca 2/1), 3H): 0.98 (s. 3H). 



Compound 36 
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nomnounda? 




OTBS 



Compound 37 is prepared in analogy to.TBS-ethef 3 from 0.100 g of compound 36 and 
0.056 g of TBS-a, except that the reaction is conducted at 45 *C throughout Purificaticn is 
effected by FC In AcOEt/hexane 7/3 and AcOEt/hexane 8/2 (two luns) to provide 0.060 g of 
compound 37. ESI-I^: 533.1 (M + H). 'H-NhAR (CDO,. 400 1^): 8 (ppm vs. TMS) = 7X2 
(8, 1H): 7.59 (d. 1H): 7.54 (d. IH); 5.52 (m, 1H); 3.98 (m. 1H); 3.56 (q. 2H); 3.32 (d. 2H); 
2.82 (s. 3H); 2.18 (m. IH); 2.02 (m. 3H); 1.94 (m. 1H): 1.50 (m. 2H): 1.06 (s. 3H): 1.02 (s. 
9H); 0.92 (8, 3H); 0.25 (s, 3H); 0.22 (8, 3H). 

r 

Examples 13/14 - Precursors 



Compound 38 




A solution of 10.4 g of 2-methyl-1 Wjenzimidazole-SHartwxylic add (ACROS) and 10 ml of 
cone, sulfuric add In 600 ml of MeOH are heated to reflux for 1 2h. After cooling to RT the 
solvent Is evaporated and 300 ml of ice-water are added to the residue followed t»y addWon 
of 50 ml of 4N NaOH. From the resulting suspension (ca. pH 9) the product is isolated by 
f iltration, washed with 200 rril of water and dried in vacuo to give 38 as a whHe crystalline 
powder.M.p. 181 - 182 "C. ESI-MS: 191.0 (M ♦ H). 'H-NMR (CDO* 300 MH2>: 8 (ppm 
TMS) « 8.28 (s. IH); 7.96 (d, IH); 7.55 (d. IH); 5.3 (s, br); 3.95 (s. 3H); 2.68<8. 3H). 
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To. a solution of 8.00 g of compound 38 in 200 ml of THF are added 100 nil of a 1 M solution 
of DIBAL*H in THF at -78 *C over a period of 20 min. The solution is allowed too warm up to 
RT over a period of 4li and then stirred at RT for an additional 4h. After this period it is 
again cooled to -78 *C, additional 50 ml of 4he DIBAL-H solution are added, and the 
reaction mixture is allowed to re-vmnn to RT. After 10 h of stirring at RT the reaction mixlur» 
is cooled to 0 *C and 1 00 mi of MoOH are added dropwise. To this mixture are added 80 g 
of sniea gel and the solvents are evaporated. After drying, the silica gel with the adsorbed 
material is put on top of a flash column and the product eliited and purified by FC with 
CHaCla/MeOH 4/1 as eluenL This procedure gives the tiUe compound as white crystals. 
M.p. 191-193 *C. ESVMS: 163.0 (1^4 ♦ H). *H-NMR (CDjOO. 400 MHr): 8 (ppm vs. TM8) « 
7.48 (s, 1H); 7.42 (d, 1H); 7.19 (d, 1H); 4.68 (a. 2H); 2.53 (s, 3H). 



Compound 40 




To a solution of 3.52 ml of oxalyl chloride In 90 mi of CH2CI9 is added a solution of 5.9 iri of 
DMSO in 18 mi of CHfik at -75 over a period of 5 min. The solutiion ie stirred at this tem- 
perature for 10 min, when 20 ml of CH2CI2 (dropwise), 4.9 g of compound 39 (solid), and in 
1 60 ml of CH2CI2 (dropwise) are added. The mbclure is stirred at -78 °C for 20h, when a uni- 
form suspenison has fomned. 28.4 ml of EtsN are then added dropwise at the same tempe- 
rature over a period of 10 min, resulting in the formation of an almost clear solution. The 
coormg bath Is removed and the mixture allowed to a temperature of - 10 "C, when 150 ml 
of water are added. After addition of 200 ml of CH2CI2 the layers are separated and the 
aqueous solution is extracted 4x with 200 ml of CHaCb each. The combined organic ex- 
tracts are dried over MgS04 and the solvent is evaporated. The residue is briefly dried in 
vacuo and then purffied by FC Vvlth CH^C^MeOH 9/1 as eluent to give compound 40. 
M.p. 228 - 230 •C. ESI-MS: 161.1 (M + H). 'H-NIWIR (CDiOD, 400 MHz): 8 (ppm v» 
TMS) B 10.00 (s. 1H); 8.05 (a, IH); 7.80 (d. IH); 7.61 (s. 1H); 2.61 <8. 3H). 
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nomoound 41 




Compound 41 is prepared In analogy to alcohol 2 from 4.75 g of compound 49 and 4.91 g 
of sultam 1 , except that 49 is added as a solid and additional CHada is added to the reac- 
tion mixture separately. The reaction mixture after additon of the aldehyde becomes a sus- 
pension and remains so until quenching. Purification is effected by FC In 7% MeOH/CHrfat 
to provide a «l 3« mixture of compound 41 and its 2-R-diastereolsomer. which Is also 
slightly contaminated with 49. M.p. 'C. ESI-MS: 418.1 (M + H). 'H-NMR (CdCI„ 400 MHl, 
major Isomer): 5 (ppm vs. TMS) - 7.50 (m. 2H): 7.22 (d. 1H); 5.61 (m. 1H); 3.88 (m. 1H); 
3.45 (m. 2H); 3.18 (m. 2H); 2.60 (8. 3H); 2.08 (m. 2H): 1.90 (m. 3H): 1.08 (8. 3H); 0.97 (S. 
3H). 



Compound 42 




Compound 42 is prepared In analogy to TBS-ether 3 from 3.0 g of compound 41 and 1« g 
of TBS-a, except that the reaction is conducted at 45 "C throughout Purification is effeded 
by FC in CHaCVacetone/l^teOH 7a30« (tvw) mns) to provide 42 with a diastereom eifc 
purity of > 95%. M.p. -C. ESI-MS: 532,1 (M+H).^H.NMR(CDCI»400MH2.ma|orlsomeD: 
5 (ppm vs. TMS) « 7.50 (m. very broad. 2H): 7.22 (d. broad. 1 H); 5.32 (t. 1 H); 3.77 (m. lift 
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3.47 (dd. 2H); 3.13 (d, 2H); 2.61 (s, 3H); 1.96 (m, 1H); 1.83 (m, 2H); 1.25 (m. 1H); 0.85 (8, 
3H): 0.83 (s. 9H); 0.6 (s, br, 3H); 0.03 (s, 3H); • 0.19 (s. 3H) 



Compound 4a 




OTBS 

Compound 43 is prepared in analogy to aldehyde 4 from 1 .64 g of compound 42 and 7.5 irt 
of a 1 M DIBAL-H solution in CHaCtg, except that the reaction is quenched with water rather 
than MeOH and that the filtration step in the work-upr can be ommitted. 

Examples 1 S/1 6 ~ PrecurBora 



Compound 44 




A mixture of 15 g of 4-fiuoro-3-nitro-benzoic acid (ALDRICH), 150 ml of a 33% solution of 
methyl amine in EtOH and 400 ml of EtOH iss stirred at fTT for 1 8h. The mbeture is then eva- 
porated to dryness, 500 ml of water are added to the residue, and the product is prec^)ila- 
ted by addition 43 ml of 2N HCI to the orange-red solution, nitration, washing with 400 hi of 
water, and drying in vacuo gives 44 as a yellow powder. M4>. >290 *C. ESI-MS: 197.1 (M 
+ H). 'H-NI^ {DMSO^ 300 MHz): « (ppm vs. IMS) - 8.60 (d. 1H); 8.55 (q. 1H); 7.98 (dd. 
1H); 7.03 (d, 1H); 3.00 (d, 3H). 



Compound 4S 
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Compound 44 (9.37 g) is hygrogenated over Ra-NI hi EtOHmiF 1/2 at RT and atmospheric 
pressure. After:i7h the catalyst is removed by filtration and the flitrate.ls evaporated to pro- 
vide 45 as a grey powder. ESI-MS (negative mode): 165.2 (M - H). 'H-NMR (DMSOde. 300 
MHz): 8 (ppm vs. TMS) » 7.41 (d. 1 H): 7.1 3 (d. 1 H); 6.47 (d. 1 H); 5.32 (V, br. 1 H); - 4.65 
(8, very broad): 2.77 (d, 3H). 

A solution of 12.95 g of compound 45 and 80 ml trlethylK)rthofonnate In 400 ml of ElOH 
are heated to reflux for 3h. After oooHng to RT the product Is Isolated by filtration, washed 
with 100 ml of EtOH and dried m vacuo. Evaporation of the combined filtrates provides 
additional 46. M.p. > 280 -C (dec). ESI-MS: 177.0 (M t H). ^H4^MR (DMSOd.. 300 MHz): 
5 (ppm v& TMS) « 8.32 (8. 1H): 823 (s. 1H); 7.90 (d. 1H): 7.65 (d. 1H); 3.88 (a. 3H). 



( ; ^omt30und 47 




A solution of 13.2 g of compound 46 and 12.5 ml of cone, sulfuric add In 750 ml of MeOH 
are heated to reflux for 7h. After cooling to RT 250 ml of ice-water are added to the residue 
followed by addition of 63 ml of 4N NaOH. The aqueous solution is extracted twice with 400 
ml of CHaOa each and the combined organic extracts are washed with 20O ml of water. The 
pH of the wash extract is then adjusted to 1 0 and it is re-extracted wHh CHa(%. The oonW- 
ned organic extracts are dried over MgSO^ and the solvent is evaporated to give 47 ae a 
darii-brown crystalline powder. ESI-MS: 191.1 (M + H). ^H-NMR (DMSOkJ- 300 MHz): 8 
(ppm v& TMS) « 8.35 (s, 1H); 8.26 (s. 1H); 7.90 (d. 1H); 7.68 (d. 1H); 3.88 (2 x 8. 6H). 
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N. 



Compound 48 



HO. 



To a solution of 1 .00 g of compound 47 In 25 ml of THF are added 12.6 ml of a 1 M soiuticn 
of DIBAL-H In THF at -78 over a period of 10 min. The solution is allowed too wann up to 
RT over a period of 5h, cooled to - 30 "C, and 15 ml of MeOH are added. To this mixtufe 
are added 10 g of silica gel and the solvents are evaporated. After drying, the silica gel with 
the adsortjed material is put on top of a flash column and the product eluted and purified by 
FC with CH2aa/MeOK 9/1 as eluent This procedure gives 0.678 g of the title compound as 
beige-orange crystals. M.p. 151 - 152 'C. ESI-MS: 163.0 (M + H). 'H-NMR (DMSO-d* 300 
MHz): 6 (ppm vs. TM$) « 7.90 (8. 1 H); 7.76 (S, 1 H); 7.37 (s, 2H); 4.80 (8. 2H): 3.84 (8. 3H). 



To a solution of 4.54 ml of oxalyl chloride m 120 ml of CH2CI2 te added a 80lutlon of 7.6 ml 
of DMSO In 25 ml of CHaCb at -75 •C over a period of 5 mIn. The solution Is stirred at this 

temperature for 10 mh, when a mixture of 6.32 g of compound 48 and 240 ml of CHfik to 
added in portions over a 15 mIn period. The mbclure to stirred at -78 •C for 4h. when a unl- 
fonn yellow suspenteon has fbnned. 36.5 ml of EtaN are then added dropwtee at the same 
temperature over a petted of 10 min, resullin In the fonnatlon of a dear yellow solution. The 
cooOng bath is removed and the mixture altowed to a temperature of - 10 •C, when ISO ml 
of water are added. After addition of 200 ml of CH2CI2 and 50 ml of water the layers are se- 
parated and the aqueous solution is extracted with 200 ml CH2CI8. The combined organic 
extracts are washed with 100 ml of water, dried over MgSO*. and the solvent to evaporated. 
The residue is briefly dried In vacuo and then purified by FC with CHada/MeOH 95/5 as 
eluenttogiv 49 as white ciyslate. ESI-MS: 160.9 (l\4+H).'H-NMR (CDCI* 400 MHz): « 
(ppm vs. TMS) « 10.10 (S, 1H); 8.31 (8, 1H): 8.00 (8, 1H): 3.91 (8, 3H). 



Compound 4fl 
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Compound SO 




Compound 50 prepared in analogy to alcohol 2 from 3.0 g of compound 49 and 4.91 g of 
sullam 1, except that 49 Is added as a solid and additional CH^ b added to ttie reaction 
mixture separately. Purification is effected i)y FC In acetone/AoOEt 1/1 3/2 to provide 
compound 50, which appears to be slighly contaminated by its R-diastereoisomer. 
ESI-MS: 418.2 (M + H). ^H-NMR (CDCIa. 400 ly^Hz. major isomer): 6 (ppm vs. TM8) - 8.05 
(s, 1H); 8.00 (8, 1H); 7.41 (d. 1H); 7.37 (d. 1H); 5.35 (m, 1H); 3.95 (m, 1H); 3.92 (s, 3H); 
3.45 (q. 2H): 3.17 (m. 2H): 1 .1 0 (S. 3H); 0.96 (s, 3H). 



Compound 




OTBS 



Compound 51 is prepared in analogy to TBS-ether 3 from 2.31 g of compound 50 and 1.24 
g of TBS-C1, except that the reaction is conducted at 45 throughout Purification is effec- 
ted by FC in CH2Ctyacetone 7/3 (two njns) to provide 51. M.p. 90 - 93 "C. ESI-MS: 532.1 
{M * H). 'H-NI^ (CDCIh 400 K4Hz): 6 (ppm vs. IMS) » 7.84 (s, 1H): 7.70 (8, 1 H); 7.43 (d, 
1H): 7.33 (d, 1H): 5.38 (t, IH); 3.82 (s, 3H); 3.79 (m, 1H); 3.38 (s. 2H): 3.15 (m. 2H); 1.30 
(m. 2H); 0.85 (s, 3H); 0.86 (s. 9H): 0.65 (s, 3H): 0.05 (s. 3H): • 0.19 (s. 3H). ' 
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Compound 52 




OTBS 



Compound 52 is prepared in analogy to aldehyde 4 from 1.96 g of compound 51 and 9 ml 
of a 1 M DiBAL-H solution in CHaQa. except that the reaction is quenched with water rather 
than MeOH and that the filtration step in the work-up can be ommitted. Purification is effeo* 
ted by FC In CHaCVacetone 7/3 to provide 1 52 as a yellow oH . ESI-MS: 31 9iS (M -i- H). *H- 
NMR (CDCIa, 400 MHz): 5 (ppm vs. TMS) = 9.80 (s, 1 H); 7.87 (s. 1H); 7.77 (8. 1H); 7.38 (d. 
1H); 7.34 (d, 1H); 5.35 (m, 1H): 3.82 (s, 3H): 3.79 (m, IH); 2.95 (ddd, 1H); i2.65 (ddd. 1H); 
1.30 (m, 2H): 0.86 (s, 9H): 0.65 (s, 3H); 0.05 (s, 3H); - 0.18 (s. 3H). 




Compound 53 Is prepared in analogy to vinyl iodide 5 from 1 .12 g of compound 52 and 2.4 
g of [PhaP-ChlCHaTl", except that stirring at - 78*C after addition of NaHI^DS to the sus- 
pension of [Ph3P-ChlCH4^* is perfonned for 30 min and that the temperature Is raised lo - 
15 •€ for 20 min liefore re-oooiing to - 78» 0 and addition of the aldehyde. Purification k 
effected by FCIn CHaCVacetone 4/1 to provide 53 as a viscous yellow oil. wHch 
crystallizes upon standing. M.p. 64 - 65 "C. ESI-MS: 457 (M + H). HNMR (COOk 400 
MHz): 5 (ppm vs. TMS) - 7.85 (s, IH); 7.74 (s. IH); 7.35 (s. 2H): 5.46 (t. 1 H); 4.90 (m, IH); 
3.83 (8, 3H); 2.55 (m, IH); 2.46 (overlapping s and m, 4H); 0.89 (s, 9H); 0.65 (s, 3H); 0.04 
(S.3H):-0.13(8.3H). 
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Compound 54 



TBSQ 




Compound 54 is prepared in analogy to compound 30 from 0.871 g of 96 and 0.563 g of 
compound 53. Purification is effected t>y FC in 3% I^OIH/CH^and 7% acetone/CHaa2(2 
wns) to provide 54 as a Pigiit orange oil. ^H-NMR (CDOa. 400 1^): 5 (ppm vs. TMS) - 7.84 
(s. 1H); 7.70 (8. 1H); 7.32 (s. 2H); 5.16 (t, 1H): 4.72 (dd. 1H); 4.38 (m, 1H): 3.83 (s. 3H): 
3.75 (dd, 1H): 3.65 (s, 3H); 3.12 (m, 1H); 2.50 - 2.25 (m. 4H); 1.93 (m, 2H); 1.62 (8. 3H). 



Compound 55 



TBSO. 




Compound 55 is prepared In analogy to compound 54 from 0.840 g of 54. Purification Is 
effected by FC in 5% MeOHCH^ (2 mns) to provide 55 as a wtiHe foam. ESI-MS: 8452 
(M + H). 'H-UMR (CDOs. 400 MHz): 8 (ppm v«. TMS) -= 8.05 (8. 1H); 7.90 (a, 1H); 7.4S<8, 
1H); 7.35 (d, IH); 5.30 (t. IH); 4.80 (dd. IH); 4.55 (m, 1H): 3.83 (8. 3H); 3.68 (m. 1H); 3.22 
(m, 1 H); 2.42 - 220 (m. 4H); 1 .73 (8, 3H). 
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Compound 56 




Compound 56 is prepared \n analogy to hydroxy acid 17 from 0.738 g of 55. Purification is 
effected by PC in 8% ly^eOH/CKbCIa to provide 56 as a whHe foam ESi-MS: 845.2 (M H). 
^H-NMR (CDCIa. 400 MHz): 6 (ppm vs. TMS) » 8.14 (s. IH); 7.93 (8. IH); 7.41 (d. 1H); 7.33 
(d. IH); 5.30 (t, IH); 4.81 (dd. IH); 4.55 (m, IH); 3.85 (s. 3H); 3.63 (m. IH); 3.22 (m, IH); 
2.55 - 2.40 (m. 3H); 2.35 (m. IH); 1.90 (m. IH); 1.77 (s. 3H): 1.70-1.50 (m. 3H): 1.20<8. 
3H): 1 .13 (s. 3H); 1 .10 (d, 3H): 0.95 (d. 3H); 0.90 (s. 9H): 0.87 (8, 9H). 



Compound 57 




Compound 57 is prepared in analogy to 18 {lactone 18; "alternative procedufe*) from 0.470 
g of 56. Purification Is effected by PC in 15% apetone/CHbCIa and 2% MeOH/CH^ (two 
runs) to provide 57 as an ol, which was not entirely pure. 

ESI-MS: 713.1 (M.+ H). ^H-NMR (CDCIs, 400 MHz); 5 (ppm vs. TMS) « 7.87 (s, IH); 7.82 (s. 
IH); 7.38 (s, IH); 7.23 (8, IH); 5.61 (d. IH); 5.25 (t, IH); 3.95 (t, IH); 3.90 (d, IH); 3.83(s, 
3H):1.71 (8.3H). 
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Compound 58 




Compound 58 is prepared In analogy to 19 (lactone 19; "alternative procedure") from 0.084 
g of 57. Purincatlon is effected by FC in 5% MeOH/CH2Cl2 and subsequent recrystalllzation 
from CH2Cla/hexane to provide 58 as a white crystalHne solid. ESI-MS: 485.1 (M + H). ^H- 
NI^R (CDCIfc 500 Mtii): 8 (ppm vs. TMS) = 7.87 (s. 1 H); 7.84 (8. 1 H); 7.37 (d, 1 H); 7.33 (d. 
1H); 5.95 (d, 1H); 5.22 (m. 1H); 4.18 (d, 1H); 3.84 (8, 3H); 3.74 (q, 1H); 3.18 (dq, ^Hi; 2J6 
(m, 1H); 2.91 (8. br. OH); 2.52 (8, br. OH); 2.45 (m, 2H); 2.31 (dd, 2H); 1.91 (m, 2H); 1.68 (8. 
3H); 1 .27 (8 overlapping with m); 1 .20 (d. 3H); 1.05 (d. 3H); 1 .02 (8. 3H). 

Examples 17/1 8- Precursois 



Compound 59 




A solution of 8.78 g of compound 45 and 80 ml triethyl-orthoacetate In 100 ml of EtOH is 
heated to reflux for 7h. After cooling to RT the product is isolated by filtration, washed wtti 
25 ml of EtOH and dried bi vacuo. Evaporation of the the combined flNiates provides 
additional 59. M.p. > 290 -C (dec.). ESI-MS (negative mode): 189.0 (M - H). 'H-NMR 
(DMSO-dfc 300 MH2): 5 (ppm vs. TMS) ■ 12.70 (s. br, IN); 8.10 (8, IN); 7.82 (d, IN); 7.55 
(d. 1 H); 3.75 (8, 3H); 2.55 (s, 3 H). 
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Compound 60 




A solution of 8.23 g of compound 59 and 7.5 ml of cone, sulfuric acid in 450 ml of MeOH 
are heated to reflux for 7h. After cooling to RT 250 ml of ice-water are added to the residue 
followed by addition of 75 ml of 2N NaOH. From the resulting suspension (ca. pH 9) the 
product is isolated by filtration, washed with 200 mi of water and dried in vacuo to give 60 
as a grey powder. M.p. 161-162 «C. ESI-MS: 205.1 (M -i- H). ^H-NI^ (CDCts. 300 MHz): 
5 (ppm vs; TMS) « 8.39 (s. 1 H); 7.98 (d. 1 H); 7.29 (d. 1 H); 3.95 (8. 3H); 3.75 (8. 3H): 2.63 
(8,3H). 




To a solution of 4.28 g of compound 60 in 1 10 ml of THF are added 50 mi of a 1 M solution 
of DIBAL-H in THF at -78 "C over a period of 15-min. The solution is stirred over n^ when 
it has reached a temperature of 1 0 *C. It is then allowed to warm to RT, cooled to 0 *C, and 
30mlof MeOHareaddeddropwise.The mixture is evaporated to dryness and 500 ml of 
CHaCb and 500 ml of water are added to the residue. After addition of 1 00 ml of 1 N NaOH 
the layere are separated and the aqueous solution is extracted 5x with 300 ml CH^ aadi. 
The combined organic extracts are dried over MgS04. the solvent is evaporated and the ie> 
sidue briefly dried in vacuo. Purification by FC with CH2Cta^eOH 9/1 as eluent gives 61 as 
a beige crystalline powder. M.p. 165-166 "C. ESI-MS: 177.0 (M -i- H). ^H-NMR (CDdh 
300 MHz): 6 (ppm vs. TMS) « 7.63 (s, 1 H); 7.25 (W, 2H); 4.78 (s, 2H); 3.70 (s. 3H); 2.80 
(s,br.iH):2.59(8,3H). 
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Compound p }^ 



To a solution of 2.32 ml of oxalyl chloride in 60 ml of CHaCfe is added a solution of 4 mi of 
DMSO In 1 2 ml of CHjCIa at -75 over a period of 5 min. The solution is stined at this tem- 
perature for 10 mIn. when a suspensionof 3.52 g off compound 81 is added In portions over 
a 15 mIn period. The mixture is stined at -78 •C for 2h and then 18.8 mi off EtgN are addsd 
dropwise at the same temperature over a period of 10 min. The cooling bath is removed 
and the mixture aUowed to warni to a temperature of - 10 -C, when 120 ml off water are ad- 
d d. After addition of 150 ml off CHjCfe and 150 ml of water the layere^are separated and 
the organic layer is washed with 150 ml off brine. The combined aqueous solutions are ex- 
traded with 200 ml CHaCla. The combined organic extracts are dried over MgSO*. the sol- 
vent is evaporated and the residue briefly dried In vacuo. Purification by FC with AcOEt/ace- 
tone 1/1 as eluent gives 62 as white crystals. ESI-MS: 175,0 (M + H). WnMR (CDOa. 300 
Mizy. 5 (ppm vs. TMS) s 10.06 (s. 1 H); 8.17 (s, 1 H); 7.85 (d, 1 H); 7.39 (d. 1 H); 3.80 (a. 
3H):2.65(s.3H). 



Compound eqi 




Compound 63 is prepared in analogy to alcohol 2 from 3.9 g of compound 62 and 4.11 g off 
suHam 1 , except that after complete addition off the solution off 62 the temperature off the re> 
action mixture is briefly raised to - 60 *C, in order to generate a dear solution. Purification 
, was efffected by FC in CHaClj/MeOH 9^1 to provide 63. ESI-MS: 432.0 (M+H).^^ 
(CDCk. 300 MHz): 5 (ppm TMS) . 7.68 (8. IH); 7.32 (t. 1H); 725 (d, 1H); 5.31 (m. 1H); 
3.89 (m. 1 H); 3.72 (s, 3H); 3.45 (m, 3H): 3.1 5 (m, 2H); 2.60 (s. 3H); 225 - 2.05 (m, 2H); 
1 .40 (m, 2H); 1 .1 1 (s, 3H); 0.97 <8. 3H). 
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Compound 64 




OTBS 



Compound 64 is prepared In analogy to TBS-elher 3 from 5.03 g of compound 63 and 2.63 
g of TBS-a, except that the reaction is conducted at 45 "C throughout Purification Is effec- 
ted by FC in CHaWacetone 7/3 to provide 63. M.p. 90 - 93 ESI-MS: 646.0 (M + H). ^H- 
NMR (CDOfc 300 MHz): 8 (ppm vs. TMS) - 7.63 (s, 1>^; 7.39 (d, 1H); 7.25 (overiapping 
with solvent signal. IH); 5.35 (t, 1H): 3.80 (m. 1H); 3.75 (8. 3H); 3.39 (8, 2H); (m, 3H); ai9 
(dd, IH); 3.07 (dd. IH); 2.65 (8, 3H); 2.05 - 1.75 (m, 5H); 0.89 (s. 3H); 0.83 (a. 9H); 0.78 (8, 
3H); 0.05 (8, 3H); • 0.2 (8. 3H). 




Compound 65 is prepared In analogy to aldehyde 4 from 3.4 g of compound 64 and 15 ml 
of a 1M DIBAL-H solution In CH2CI3. except that the reaction is quenched wHh vwter rather 
than MeOH and that the filtration step In the work-up can be ommWed. Purification Is effec- 
ted by FC In CHaCla^acetone 7/3 to provide 65. M.p. 83 - 86 •C. ESI-MS: 365.2 (M + Na). 
^H-NMR (CDCIfc 400 MHz): 8 (ppm vs. TMS) « 9.96 (s. IH); 7.86 (s. iH); 7.46 (s, 2H); 5.5C 
(m. m 3.86 (8, 3H); 3.07 (m. IH); 2.82 (m. 2H); 2.81 (8. 3H); 1.03 (8. 9H); 0.22 (s. 3H); 0 
(8,3H). 
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Compound 66 




OTBS 



Compound 66 is prepared In analogy to vinyl Iodide 5 from 1 .65 g of compound 65 and 3.41 
g of [PhsP-ChlCHsf r. except that stirring at - 78»C after addition of NaHMDS to the sus- 
pension of [PhaP-ChlCHaifr is perfonned for 30 min and that the temperature Is raised to 
- 15 for 20 min beion re-cooHng to - 78" C and addition of the aldehyde. Purification Is 
effected by FC In CHiWacetone 4/1 to provide 66. Mp. 71 - 72 ESi-MS: 471 .0 (M + 
H). ^H-NMR (CDCIs. 400 MHz): 6 (ppm vs. TMS) - 7.61 (s. 1H): 7.22 (m. 2H): 5.45 (1. 1H): 
4.85 (m, 1 H); 3.71 (s, 3H); 2.60 (s, 3H): 2.55 (m, 1 H); 2.45 (overlapping m and s. 4H): 0.87 
(s, 9H); 0.02 (8. 3H); - 0.12 (s. 3H). 



Compound 67 




Compound 67 Is prepared in analogy to compound 30 from 1 .5 g of 96 and 0.620 g of com- 
pound 66. Purification is effected by FC in 3% IVIeOHK^HaClaand 2% MeOH/CHaC<2(2 nins) 
to provide 67 as a orangeKX)loured o«. ESI-MS: 873.1 (M + H). ^H-NMR (CDOk 400 MHz): 
5 (ppm v& TMS) « 759 (8. 1H); 7.21 (m, 2H): 5.15 (t, 1H); 4.70 (dd. 1H); 4.38 (m. 1H): 3.75 
(d. m 3.71 (8. 3H); 3.67 (8. 3H): 3.05 (m. IH); 2.59 (8. 3H); 2.42 (dd. 2H); 2.30 (m. 2H); 
1.90(m.2H);1.62(8.3H). 
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Compound 68 




Compound 68 is prepared in analogy to compound 16 from 1 .48 g of 67. Purification is 
effected by FC in 3% f^OH/CHaCb to provide 68 as a white foam. ESI-iy4S: 859.2 (M -i- H). 
^H-NMR (CDCI,, 400 MHz): 8 (ppm vs. TMS) - 7.96 (s, IH); 7.38 <d, IH); 7^1 (d. IH); 5.30 
(I, IH): 4.78 (dd. IH); 4.58 {m, IH); 3.72 (s, 3H); 3.71 (m. IH); 3.22 (m, IH); 2.59 (8, 3H): 
2.45 - 2.20 (m.5H): 1.71 (S.3H); 1.22 (8,3H); 1.10 (overlapping 8 and d,6H); 0.95 (d.3H); 
ca. OJBB (3 X 8, 27H). 



Compound 68 




Compound 69 is prepared in analogy to hydroxy add 17 from 1.23 g of 68. Purificatian is 
effected by FC in 5% MeOH/CHiCIa to provide 69 as a wfi'ite foam. ESI-MS: 745.3 (M H). 
'H-NMR (CDCIs, 400 MHz): 8 (ppm vs: TMS) = 8.02 (8. 1H); 7.32 (d, IH); 7.20 (d, IH); 5.30 
(t. IH, overlapping with traces of CHaCfc); 4.78 (dd. IH); 4.56 (t, IH); 3.72 (overlapping s 
and m, 4H); 2.61 (s, 3H); 2.52 - 2.30 (m, 5H): 1.85 (m. IH); 1.78 (s. 3H); 1 .21 <8. 3H); 1.12 
(8. 3H); 1.10 (d. 3H); 0.93 (d. 3H); o.90 (8. 9H): 0.88 (8, 9H). 
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Compound 70 is prepared in analogy to 18 (lactone 18; "alternative procedure") from 0.730 
g of. 69. Purification is effected by FC in CH^Cta^acetone 9/1 \o provide 70 6» a white foam. 
ESI-MS: 727.1 + H). ^H-NMR (CDCIs. 400 MHz): 8 (ppm vs. TMS) « 7.70 (s, IH); 7.25 
CW. 2H): 5.59 (d, IH)): 5^5 (1. 1H): 3.95 (t. IH); 3.90 (d. IH); 3.72 (s, 3H); 3.10-2.90 (m. 
2H); 2.60 (s, 3H); 2.15 (m, 1 H); 1 .78 (m, 2H): 1 .62 (s, 3H); 1 .00 (d, 3H); 0.98 (s, 9H); OJBS 
(S,9H). 



Compound 71 




Compound 71 is prepared in analogy to 19 (lactone 19; Amative procedure') from 0290 
g of 70. Purification Is effected by FC In CHaCla/acetone 1/1 to provide 71 as a white 
crystalHne solid. ESW^: 499.1 (M + H). 'H-NMR (CDCI* 400 MHz): 5 (ppm vs. TMS) « 
7.70 (8, IH); 7.23 (s. 2H); 5.93 (dd. 1H)): 5.23 (m. IH); 4.20 (m, IH); 3.75 (m. IH); 3.72 (•, 
3H); 3.18 (m, IH); 2.92 (m. IH); 2.60 (8. 3H); 2.42 (m» 2H); 2.30 (m. 2H); 1 .90 (m, IH); 1.75 
(m, 2H); 1.68 (8,3H); 1.35 (m. 3H); 1.28 (s, 3H); 1.21 (d, 2H); 1.03 (d, 3H); 1.01 (s. 3H). 
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Compound 72 is prepared in analogy to 82 from 0.030 g of 71 . Purification is effected by 
FC in 4% MeOH/CHaC^and 3% ^4eOH/CHaCI2(2 mns) to provide 72 as a white solid. 

ESI-MS: 51 5i (M + H). 'H-NMR (CDCI3. 500 MHz): 8 (ppm vs. TMS) « 7.68 <8. 1 H); 7.27 (8, 
2H): 6.13 (m. 1H)): 5.23 (m, 1H): 4.08 (m, IH); 3.80 (m. 1H); 3.73 (s. 3H); 3.47 (d. br, OH): 
3.33 (m. IH): 2.79 (dd, IH): 2.54 (br. OH): 2.54 (dd, IH); 2.38 (dd, IH); 2.24 (dd. IH); 2.14 
(dd. IH): 1^ (8, 3H); 1.28 (8. 3H): 1.18 (d. 2H): 1.04 (overlapping s and d. 6H). 

Examples 21/gg- Praeuraow 



Compound 73 




Compound 73 is prepared In analogy to alcohol 2 from 5.5 g of chinoline-7-carbaldehyde 
(prepared from 7-methyl cWnoHne (commercial form ACRO) according to W. O. ^Wngsbuny 
et aL, J. Med. Chem. 1993. 36, 3308 - 3320) and 6.43 g of suitam 1. Purification Is effected 
by FC in CHaCla/MeOH 9/1 to provide a ca. 5^1 mixture of compound 73 and its R-diasteie- 
oisomer. ESI-MS: 415.1 (M ♦ H). ^H-NMR (CDCI3. 300 MHz. major isomer): 8 (ppm va 
TMS) » 8.91 (dd, IH): 8.15 (d. IH); 8.12 (8. IH); 7.83 (d, IH); 7.65 (d. IH); 7.40 (dd, IH); 
5.42 (m, IH): 3.90 (t, IH); 3.75 (8. br); 3.48 (dd, 2H): 3.24 (m, 2H): 2.25-2.00 (m. 2H): 1.90 
(m, 3H); 1 .40 (m, 2H); 1 .1 11 (8. 3H): 0.97 (s. 3H). 
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Compound 74 




Compound 74 is prepared.in analogy to TBS-ether 3 from 8.48 g of compound 73 (mbchire . 
of dlsterolsomew, a. above) and 4.6 g of TBS-O, except that the reaction is conducted at 
45 throughout Purification ia effected l>y rpeated FC in AcOEt/hexane mixtures (2/3- 
1/2) to provide 63 as a single diastereoisomer. ESI-MS: 529.0 (M -i- H). ^H-NMR (CDCtft 
300MHz):8(ppm v&TMS)«8.90(dd. 1H):8.12(d, 1H);7.97(s. 1H);7.80(d. 1H);7.e9(d, 
1H): 7.38 (dd,1H): 5.45 (I. IH); 3.80 (m, IH); 3.37 (s. 2H); 3.19 (d. 2H); 2.00 (m. 1H): 1.83 
(m, 3H); 1 .69 (m. 1H): 0.86 (a, 9H); 0.83 (s, 3H): 0.52 (s. 3H). 



Compound 7S 




Compound 75 is prepared in analogy to aldehyde 4 from 4.0 g of compound 74 and 18 nri 
of a 1M DIBAL-H solution In CHaOa. except the reaction ia quenched with vvater rather than 
MeOH and that the filtration step In the vrori«-up can be ommltted. Puriflcatton is effected by 
FC in AcOEtmexane 1/1 to provide 75. ESI-MS: 34812 (M + Na). 'H-NMR (CDCt 300 MHz): 
5 (ppm vs. TMS) « 9.85 (s. IH); 8.95 (d. IH); 8.17 (d. IN); 8.06 (a. IH); 7.84 (d, IH); 7.60 
(d. IH); 7.42 (dd, IH); 5.45 (dd, IH); 2.95 (m, IH); 2.72 (dd. IH); 0.89 (a. 9H); 0.10 (s. 3H); 
-0.10 (8. 3H). 
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Compound 76 is prepared in analogy to vinyl iodide 8 from 1 .86 g of compound 78 and 4.04 
g of (PtisP-ChlCMafr, except that stirring at - 78°C after addition of NaHMDS to the sus- 

peinsion of [Ph«P-ChlCHaf f is peifonned for 30 min and that the temperature Is raised to 

- 15 **C for 20 min before re-cooiing to - 78* C and addition of the aldehyde. Purification is 
effected by PC in hexane/ether 1/1 to provide 76. ESI-MS: 453.9 (M -i- H). ^H-NIMR (CDCd, 
300 MHz): 8 (ppm vs. TMS) « 8.92 (dd. 1H); 8.17 (d. 1H); 8.03 (s. IH); 7.81 (d. 1H); 7.61 (d. 
1 H); 7.40 (dd, 1 H); 5.50 (t. 1 H); 5.50 (t. 1 H); 2.55 (m. 2H): 2.50 (s. 3H): 0.90 (s. 9H): 0.10 (a. 
3H);-0.08(8.3H). 



Compound 77 




Compound 77 Is prepared In analogy to compound 30 from 1.772 g of 98 and 1.104 g of 
compound 76. Purification Is effected by FG in hexane/ether 3/2 to provide 77 as a orang»- 
coloured oB. ESI-MS: 856.1 (M 4- H). ^H-NMR (OMSO^. 400 MHz): 8 (ppm v& TMS) - &85 
(dd, IH); 8.31 (d, IH); 7.93 (d, IH); 7.91 (s, IH); 7.55 (d. IH); 7.50 (dd, 1 H); 5.16 (t, IH); 
4,89 (t.1H); 4J22 (m. IN); 3.62 (m, IH); 3.10 (m. IH); 2.35 (tn. 2H); 2.15 (dd. IH); 1.87 (m, 
2H); 1.59 (s, 3H); 1.15 (s, 3H); 0.98 (s. 3H); 0.95 (d, 3H); 0.87 (s, 9H); 083 (s, 9H); 0.81 (s. 
9H). 
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pompound 78 




Compound 78 is prepared In analogy to compound 16 from 2.033 g of 77. Purification Is 
effected by f=C In 3% MeOH/CHada to providd 78 as a light beige crystallino residue. 
ESI-MS: 842.0 (M + H). 'H-NMR (DMSOd^ 400 MHz): 6 (ppm vs. TMS) « 8.85 (dd. 1H); 
8.31 (d, 1H); 7.91 (d. 1H); 7.89 (S. 1H); 7.55 (d, 1H); 7.47 (dd. 1H): 5.16 (t. IH); 4.87 (1. 1H); 
4.20 (m, IH); 3.62 (m. 1H): 3.13 (m. IH); 2.35 (m. 2H); 2.28 (dd. IH); 2.02 (dd. IH); 1.87 
(m, 2H); 1 .59 (s. 3H); 1 .13 (s. 3H); 0.97 (s. 3H); 0.95 (d. 3H): 0.85 (s. 9H); 0.81 (s. 9H); 0.79 
(8.9H). 



Compound 79 




Compound 79 Is prepared In analogy to hydroxy add 17 from 1.35 g of 78, except that only 
3 equlv. of TBAF are used. Purification is effected by FC In 6% MeOH/CHaCIa to provide 79 
as a white foam. ESVMS: 728.1 (M ♦ H). 'H-NI^R (DMSOd* 500 MHz): 5 (ppm vs. TMS) - 
8.85 (dd. IN); 8.29 (d. IH); 7.89 (s. IH); 7.87 (d. IH); 7.55 (dd. IH); 7.46 (dd. IH); 5.20 d. 
IH); 4.70 (t,1H);4.18(dd.1H);3.6i (dd.1H); 3.11 (m. IH); 2.37 (m.2H); 2.28 (dd.1H); 
2.03 (dd. IH); 1.85 (m. 2H); 1.58 (s. 3H): 1.11 <8. 3H); 0.95 (8. 3H); 0.93 (d. 3H):0.82 (8. 
9H); 0.78 (d. 3H): 0.77 (8. 9H). 
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Compound 80 




Compound 80 is prepared In analogy to 18 (lactone 18; "alternative procedure") from 0.826 
g of 79. Purification is effected by PC bi AcOEt^exane 1/4 to provide 0.459 g of 80 as a 
white amorphous powder. ESI-MS: 710.2 (M * H). ^H-NMR (CDCIs. 400 MHz): 5 (ppm v& 
im) = 8.92 (dd. 1H); 8.16 (d, 1H); 8.10 (8, 1H); 7,82 (d, 1H); 7.57 (d, 1H); 7.41 (dd, 1H); 
5.65 (d, 1H): 5.27 (t, 1H); 3.97 (dd. 1H); 3.91 (d, 1H); 3.05'(m, IH); 2.94 (m. 1H); 2.37 (m, 
2H): 2.80 (m. 2H); 2.62 (m, 1 H); 2.20 (m, IH); 1 .80 (m, 2H); 1.73 (a, 3H); 1 .17 (s. 3H); 1.13 
(8, 3H); 1 .1 0 (d. 3H); 1 .00 (d. 3H): 0.98 (8. 9H): 0.83 (a. 9H). 



Comoound 81 




Compound 81 is prepared in analogy to 19 (lactone 19; "alternative procedure") from 0.567 
g of 80. Purification la effected t>y PC in 2% MeOH/CHsCtz to provide 0.365 g of 81 as a 
white amorphous powder, which contained pyridine. Crystallization from CHada/hexane 
gives pure 81. ESI-MS: 482.2 (M + H). ^H-NMR (CDCIs. 500 MHz): 6 (ppm vs. mS) « 8.87 
(dd. IH); 8.18 (d. IH); 8.15 (8. IH); 7.82 (d. IH); 7.51 (d. IH); 7.41 (dd, IH); 6.01 (d. IH); 
5.22 (t. 1H); 4.39 (d. IH); 3.75 (a. br, 1H); 3.67 (8, H); 3.20 (dq. IN); 3.03 (8. IH); 2.88 (m, 
IH); 2.51 (dd, IH); 2.45 - 2.30 (m, 3H); 1.77 (m, 2H); 1.70 (8. 3H); 1.35 (8. 3H); 1.23 (d, 
3H): 1.07 (8. 3H); 1.06 (d. 3H)> 
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Compound 82 




To a solution of 0.024 g of compound 82 in 0.250 ml of CH2CI3 are added 0.075 ml of mix- 
ture of 6.84 mi of water. 0.760 nri of 30% H2O2 and 0.048 ml of pyridine (solution A), follo- 
wed by 0.001 g of methyltrioM) rhenium. After 2 h at RT additional 0.075 ml of solution A 
and 0.001 g of methyltrioxo rtranium are added and stirring at Rt is continued for 15 h. 
After addnion of a few mg of MnOa the mixture is stined for 1 h and 20 ml of water and 
CHiCIa each are then added. The organic layer is separated, dried over MgS04 and the sol- 
vent evaporated. FC in CHsCla^aoetone 1/1 provides 82. ESI-MS: 514^ (M -f H). ^H-NMR 
(CDCIfc 400 MHz): 6 (ppm vs. TMS) = 8.62 (8. IN); 8.57 (d. IH); 7.92 (d. 1H); 7.87 (d. 1H); 
7.59 (dd, IN); 7.37 (dd, 1H);e.17 (d, IH); 6.50 (d, IH); 4.78 (d, 1H); 3.78 (nn, IH); 3.40 (m. 
IH); 3.18 (8. br); 2.92 (dd, IH); 2JSS (t, IH); 2.40 (dd, IH); 2.30 (dd, IH); 2.05 (m, IH); 1.82 
(m, 2H); 1.50 (s. 3H); 1.33 (s, 3H); 1.1 (d. 3H); 1.05 (s, 3H); 1.02 (d, 3H). 



Compound 83 




82 (0.0127 g) is hydrogenated over Ra-Ni in 2 ml of EtOH at RT and atmospheric pressure. 
After 70 min the catalyst is removed by filtration and the filtrate is evaporated. 1=0 In 
CH^l2^acetone 3n gives 0.0078 g of 83 as a white solid. ESI-MS: 498.1 (f^ + H). 'H-MMR 
(DMSOKlfc 500 MHz): 6 (ppm vs, TMS) » 8.90 (dd, IH); 8.34 (d, IH); 8.07 (8. IH); 7.96 (d, 
IH): 7.70 (dd, m 7.52 (d. IH): 7.41 (dd, IH); 6.03 (dd, IH); 5.13 (d, IH); 4^ (d. IH): 
4.1 6 (m. 1 H); 3 J51 (t, 1 H); 3.20 (m. 1 H): 2.97 (dd. 1 H); 2.49 (m, 1 H); 2.40 (dd, 1 H); 2.20 (m, 
IH): 2.09 (mO. IH): 1^ (8. 3H); 1.16 (8. 3H); 1.07 (d. 3H): 0.93 (d. 3H): 0.90<8, 3H). 
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The Qc^unsaturated lactones of the compounds of examples 1 to 34 can b produced in a 
3-stage process starting with the above-described compounds: 

1 . Bis-fcrmyiation of the free OH groups at C-3 and C-7 with the aid of the mixed anhydride 
of formic acid and acetic acid (where present, also simultaneous formylation of further 
hydroxy groups, such as the 21-hydroxymethyl group). 

2. Treatment of the bis-formyl derivative with DBU (1,8-dia2abicyclo{2.2.21undeo-7-en (1,5* 
5)) in dichloroethan, which leads to elimination of formic add and the fomiatlon of a double 
bond between C-2 and C^3. 

3. Removal of the fonnyl protecting group f roni the OH-group at 0-7 and optionally of 
further hydroxy groups with NHa^methanoL 

In this way. the corresponding compounds of formula (A) are obtained from the compounds 
of examples 1. 2. 5. 7. 9. 11, 13. 15. 17. 19. 21. 23. 25. 27. 29, 31 and 33 




(A) 



O O 
(the following examples with odd numbers): 

or the corresponding compounds of fomnula (B) are obtained from the compouiute of 
examples 3. 4. 6. 8. 10. 12. 14, 16. 18. 20. 22. 24, 26. 28, 30. 32 and 34 




(the following examples with even numbers) 
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wherein A respectively has the following meanings: 

A 



Example 
35.36 



37,38 



39,40 



41.42 



43.44 



45.46 



47.48 



49.50 



51,52 
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53.54 



55,56 



57.58 



59,60 



61,62 
63.64 

65.66 



67.68 





The following examples are produced analogously to the above examples, methods and 
processes: 



wo 0007473 PCT/EP99/10I29 

-99- 



Example Compound 




73 
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88 
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93 
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Precursors for Examptes 77 to 83: 
Compound 84 

HO 

A solution of 14^ g of 4-fluoio-3-nitio4>enzoic add and 94 ml of ethanoiamine in 435 ml of 
EtOH is stirred at RT for 4h. The mixture is then evaporated to dryness, 500 ml of water are 
added to the residue, and the pH adjusted to ca. 4 wHh 1 N HCL The resulting predpitale is 
isolated by filtration, washed wHh 200 ml of water, and dried in vacuo to give 84 as a yelow 
powder. Mp. 211 - 212 *C. ESI-MS (negative mode): 2252 (M - H). ^H-NI\4R (DMSO<b, 
400 MHz): S (ppm vs. IMS) « 8.60 (8, IH); 8.58 (t. IN); 7.94 (d, 1 H); 7.14 (d. 1H): 3.65 (I, 
2H); 3.45 (q,2H). 
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Compound 85 



HO. 




Compound 84 (17.94 g) Is hydrogenated over Ra-NI In EtOH/THF 1/2 at RT and atmos> 
pheric pressure. Atter 17h the catalyst is removed by filtration and extensively washed wtth 
THF/EtOH 2/1 (ca. 1 L).The filtrate Is evaporated to diyness and the residue triturated v»llh 
200 ml of ether for 30 min. Ritration gives 85 as a grey powder M.p. 210 - 220 *C (dec). 
ESI-MS: 197.1 (M + H). 'H-NMR (DMSO-de, 400 MHz): 5 (ppm vs. TMS) s 7.18(d, 1H); 7.13 
(8, IN): 6.41 (d, 1H); 5.10 (s. br. 1H); 3.59 (t, 2H): 3.18 (m, 2H). 



A solution of 14.5 g of compound 85 and 34 ml triethyl-orthoacetate In 170 ml of EtOH Is 
heated to reflux for 4h. After cooHng to RT the product is isolated l)y filtration, washed vim 
30 ml of EtOH and dried In vacuo to give 86 as a wh'ite powder). M.p. 267 - 270 "0 (dec). 
ESI-MS (negative mode): 216.2 (M - H). 'H-NMR (DMSO-de, 400 MHz): 8 (ppm vs. TMS) - 
8.07 (8. 1H); 7.79 (d, 1H); 7.55 (d. 1H); 4.23 (t, 2H): 3.70 (m. 2H): 2.57 (s. 3H). 



T a solution of 8.5 g of compound 86 In 120 mi of DMF are added 6.57 g of TBS-O and 
5.78 9 of Imidazole and the mixture Is stirred at 45 •€ for 18h. At this point addHonal bnida. 



Compound 86 




Compound 87 
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zote (1 .73 g) and TBS-CI (1 .97 g) are added and stining continued at tti same temperatuie 
for 6 more hours. Additional imidazole (1 .1 6 g) and IBS-O (1 .31 g) are th n added and stir- 
ring continued for 1 8 more hours. The reaction mixture is then evaporated to dryness in va- 
cuo and 300 ml of AcOEt and 500 ml of a 5% KHSO4 solution are added to the residue. In^ 
soluble material is isolated by filtration, washed with AcOEt and water and dried in vacuo to 
provide. The layers of the combined filtrates are then separated and the aqueosu solution is 
twice extracted with 300 nrd of AcOEt each. The combined organic extracts are washed with 
1 00ml of water, dried over MgS04. and the solvent evaporated to give a ca. 4/1 mixture of 
the desired acid and its TBS-ester. From the combined aqueous extracts additional 87 
precipitates after the extraction and is isolated by filtration. The above mixture of add and 
TBS-estsr is dissoh^ed in 100 ml of fMM, 1.38 of KaCOs are added and tlie mbcturs is 
stirred-at RT for 3h. it is then evaporated to dryness and 20 ml of AcOEt and 150 ml of 
water are added to the residue. Addition of 2.3 ml of AcOH and isolation of the predpHsie 
by filtration provides additionai 87 as a white powder. M.p. 218 • 219*C. ESI-M8 (negative 
mode): 333.3 (M - H). ^H-NMR (CDiOD, 400 MHz): 6 (ppm vs. TMS) « 8J25 (s, 1 H); 7.95 (d. 
1 H): 7.55 (d. 1H): 4.41 (t. 2H); 4.00 (t. 2H); 2.65 (S. 3H); 0.85 (s, 9H); • 0.3 (8. 6H). 



Preparation of kev Intermediate 96 - Route 1 



Compound 107 




To a solution of 10.71 g of oxalyl chloride in 170 ml of CHaOa is added a solution of 13.19 g 
of DMSO InIS ml of CHsCbat -78 *C over a period of 15 min. The solution is stiired attMs 
temperature for 15 mIn, when a solution of 8.79 g of compound KH-1952 (cf. Schinzer et al. 
Synlett 1998. 861-864) In 35 ml of CHaClals added dropwise over a 15 ntfn period. The mk- 
ture Is stirred at -78 "C for 45 min and then 25.62 g of EtgN am added dropwise at the 
same temperature over a period of 1 5 min. The cooling bath is removed and the mbduie 
lowedto warm to RT (suspension). It is then re-cooled to - 30 and 110 miof sat aqu. 
Nhua are added. Subsequentty water is added at RT until a dear blphaslc solution has for- 
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med, and the layers are separated. The organic solution is washed with 75 ml of 2% 
KHSO4, 75 ml of sat NaHCOa, and 75 ml of brine, dried over MgS04, and the sohrant is 
evaporated. The residue is purified by FC with AcOEt/hexane 3/7 as eluent to give 107 as 
an oil. ESI-MS: 207 (M + H). 'H-NMR (CDCIj. 300 MHz): 5 (ppm vs. Tf^S) = 9.62 (d, 1H); 
7.32 (m. 5H); 4.50 (s. 2H): 3.50 (t. 2H): 2.35 (m. 1H); 1.82 (m, IH); 1.65 (m. 2H); 1.60 (m. 
1H):1.11 (d,3H). 



eomoound 109 



Compound 88 




To a solution of 9.6 ml of (hCaHrW^H In 100 ml of THF are added dropwise 42.46 ml a 1.8 
M solutton of n-BuU In hexane at - 5 "XJ - 0 «t; over a period of 10 mh. The yellow soluli^ 

Is stirred at 0 «C for 30 min. cooled to - 78 •C, and a solution of 1 4.83 g off 108 (cf. Schinwr 

et aL Chem. Eur. J. 1998. 2, 1477-1481) In 100 ml of THF Is added dropwise at the same 

temperature within 20 min. After 1 additional hour at - 78 •C a solution of 107 In 125 ml of 

THF is added dropwise over 15 min. The mixture is then stined at - 78 "C for 1 h , when 

1 50 ml of sat aqu. NH4CI are added. The rnbdure is then allowed to wamn to RT and 600 ml 

of ether are added followed by water until a dear biphaslc solution has fonmed. The fayem 

are separated and the aqueous solution is twice extracted with 600 ml of other. The coirbl- 

ned organic extracts are dried over MgSO* and the solvent Is evaporated. Purification of the 

residue by FC in hexane/AcOEt 3/2 (three nins) gives 88 as a single diastereolosmer (by 

NMR). ESI-MS: 421.4 (M + H). 'H-NMR (CDCIs, 300 MHz): 5 (ppm vs. TMS) « 7.32 (m, 5H): 

4.50 (8. 2H); 4.20 - 3.80 (m, 3H): 3.55 - 3^ (m.-5H); 1 .40 (8. 3H); 1 .32 ( . 3J^: 1 .20 (S. 

3H): 1.09 (3. 3H): 1.02 (d, 3H); 0.88 (d, 3H). 
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Compound 108 





OBn 



Compound as 



Ha 



OH 



To a soluHdn of 1 1 .96 g of compound 88 In 360 ml of MeOH are added 7.1 5 g of pyridl* 
nlunHhtoluene sulfonate and the mixture Is stirred at RT for 24h. The solvent Is then evapo- 
rated and the residue purified by FC In ether to provide 89. ESi44S: 403.0 (M + Ma). 'H- 
NMR (CDCI3, 300 fy/IHz): 5 (ppm v* TMS) » 7.32 (m. 5H); 4.50 (a, 2H); 4.03.(m, 1H); 3.85 
(m. 2H): 3.49 (m, 2H); 3.32 (m. 4H); 
1.20 {9, 3H); 1.15 (8, 3H); 1.07 (d. 3H); 0.88 (d. 3H). 



To a solution of 8.75 g of compound 89 In 300 ml of CHaOa are added 12.3 g of 2.6^utldhe 
followed by dropwise addition of 24.3 g of TBSOtf at a temperature between 0 •C and 5 
•C over 10 min. The mixture is stirred at RT for 20 h. concentrated to about 50% of Hs odgl- 
nal volume and then poured on a mixture of 800 ml of AcOEt and 500 ml of $aL aqu. 
NaHCOi. The layere are separated and the aqueous solution Is extracted wWi 300 ml of 
AcOEt The combined organic extracts are then successively vyrashed with water, 5% 
KHSO« (2x), brine (2x), and water. After drying over MgSO* and evaporation of solvent the 
residue is purified by FCIn 3% hexane/ether to provide the title compound. 
ESKMS: 723.0 (M ♦ H). ^H4JMR (COCIa, 500 MHz): 6 (ppm vs. TMS) - 7.32 (m. 4H): 7.28 
(m, 1 H); 4.50 (8. 2H); 3.89 (dd. 1 H); 3.78 <dd. 1H); 3.66 (m. 1 H); 3.58 (m. 1 H); 3.46 (1. 2H); 
3.15 (m. 1H>; 1.22 <8. 3H): 1.05 (d, 3H): 1.02 (8. 3H): 0.94 (d, 3H). 



Comound 90 
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Compound 91 



TBSO. 




.OH 



To a solution of 12.8 g of compound 90 in 700 ml of CHaCla/MeOH 1/1 at 0 *C are added 
4.18 g of camphorsulfonic acid portionwise over 5 min. The mixture is stlired at 0 for 1h, 
wtien 2.5 ml of EtsN are added. The bulk of the CH2Ct2 is then removed by rotary evapora- 
tion and 300 ml of AcOEt are added to the remaining solution. This is folloxwed by removal 
of ttie buDc of MeOH by rotary evaporation (no heating) and subsequent additon of an ad(fl- 
tional 200 ml of AcOEt This solution is extracted with 400 ml of sat aqu. NaHCOs and 
water (2x) and the combined aqueous extracts are once re-extracted with 300 mi of CH^W. 
The CH2CI2 solution is washed several times with 1 00 ml portions of water. The organic 
extracts are then combined, dried over MgS04 and the solvents evaporated. Purification of 
the residue by FC in hexane/ether 2/1 gives 91. ESI-MS: 631 .3 (M + Na). 'H-NMR (DMSO- 
da. 500 MHz): 8 (ppm vs. TMS) - 7.30 (m, 5H): 4.42 (s, 2H); 4.38 (t 1 H); 3.79 (dd, 1 H); 3.68 
(m. 1H): 3.46 (m. 1H): 3.39 (t 2H): 3.35 (m, 1H); 3.17 (m, IH); 1.62 (m. 1H); 1.48<m. 2H): 
1.32 (m, 3H); 1 .15 (s. 3H); 0.98 (d. 3H); 0.97 (s^ 3H). 



To a solution of 1.5 of oxalyl chloride in 45 ml of CH^ are added 2.7 ml of DMSO at -75 
«C over a period of 5 n^. The solution is stirred at this temperature for 10 min, when a 
solution f 9.25 g of compound 91 in45 miof CHjCfcis addeddropwteeovera20mln 
period. The mixture is stirred at -75 for 30 min and then 12.0 ml of Et$N are added 
dropwbe at the same temperature over a period of 10 min. The mixture is allowed to warm 
to- icrc, followed by addition of 200 ml of water and 300 ml of CH^ The layere are 




OBn 



Compound 92 
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separated and the organic solution is twtc washed with 300 ml of brin .Th combined 
aqueous extracts are once re-extracted with 200 ml of CHaCla. Drying of th combined 
organic extracts over MgS04, evaporation of solvent and purification of the residue by FC In 
hexane/ether 4/1 gives 92. ESI-MS: 607.3 (M + H). ^H-NMR (CDCI3, 300 MHz): S (ppm vs. 
TMS) s 7.30 (m, 5H); 4.50 (overlapping s and m, 3H); 3,79 (d, 1H); 3.47 (t, 2H); 3.12 (m, 
1H);2.50(dd,1H);2.40(dd.1H);1.72(m.1H);1.22(8,3H);1.08 (8,3H); 1.05 (d.3H): 0.93 
(d. 3H); 0.90 (8. 9H); 0.88 (s, 9H). 



Compound 9a 




To a solution of ca. 7 g of Iso-butene In 40 ml of THF at 0 *C is added a solution of 8.5 g of 
92 hi 70 ml of tort-butanol dropwise over a period of 1 5 min followed by the dropwise 
addition of 14 ml of water at the same temperature. 4.8 g of NaClOa (80%) and 2.9 g of 
NaH2P04xH20 are then added and the mixture is stirred at RT for 4h. The reaction mbdurt 
is then evaporated to dryness, the residue distributed between water and CH2Ci2 (500 ml 
each) and the layere are separated. The pH of the aqueous solution is adjusted to 4.5 wMh 
1 N HCI and H is then recombined with the CHaCb extract After extraction the layers are 
again separated and the aqueous solution is twice extracted with 250 ml of CKIaCIa each. 
The combined organic extracts are washed with 400 ml of water, dried, and the solvent is 
evaporated. Puriflcalionof the residue by FC with hexane/acetone 1/1 as eluent gives 93 as 
an oL ESVMS (negative mode): 621.5 (M - H). 'H-NMR (CDO,. 300 MHz): 6 (ppm vs. 
mS) u 7.30 (m, 5H): 4.50 (s. 2H); 4.39 (m, 1H); 3.80 (d, IH); 3.46 (m. 2H); 3.15 (m. IH); 
2.48 (dd. IH); 2.31 (dd. m 1.72 (m. IH); 1.21 (8. 3H); 1.10 (s, 3H); 1.06 (d. 3H); 0.92 (d, 
3H); 0.90 (8. 9H); 0.88 (8, 9H). 



WO0QO7473 



PCT/EP99/10129 



111- 



Compound 94 TBSO^^A^ 



p 

OTBSO O, 



To a solution of 3:27 g of 99 in 90 ml of CHaCb, cooled to - 20 *C, and 1 ^ of dicycohexyl 
cartHJdnmide, 3.5 ml of MeOH, and 0.647 mg of dlmethylamlno pyridine are added. The 
mixture Is aObwed to w»nn to RT and after 4.Sh it is diluted with 400 ml of CHaCt^ This 
solution is twice extracted with 200 ml of water each and the combined aqueous extrads 
are twice re^xtracted with CH^CW. The combined organic extracts are dried over MgS04, 
the sclent evaporated and ttie residue purified by FC in hexane/ether 9/1 to provide 94. 
ESI-MS: 6592 (M Na). ^H44MR (CDCIa. 300 MHz): 8 (ppm vs. JUS) « 7.30 (m. 5H): 4.50 
(s, 2H); 4.40 (m. 1H); 3.80 (d, IH); 3.67 (s. 3H); 3.47 (m, 2H); 3.15 (m. 1H); 2.42 (dd. 1H); 
2.28 (dd. IH): 1.72 (m, IH): 1.20 (s, 3H); 1.06 (s. 3H); 1.05 (d. 3H); 0.91 (d, 3H): 0.89 (s. 
9H):0.87(6,9H). 



Compound 98 




94 (1 SL5 g) is hydiogenated over 1 50 mg 5% Pd-C In 50 ml of MeOH at RT and atmo» 
spheric pressure. After 4h the catalyst Is removed by filtration, the fUtrate evaporated and 
the residue purified by FC in hexane/ether 1/1 to give 95 as an oil ESKMS: 569.3 (M * Na). 
^H-NMR (CDOfc 300 MHz): 8 (ppm vsl TMS) » 4.41 (m. 1 H); 3.80 (dd, 1 H); 3.68 (s. 3H): 
3.64 (m. 2H): 3.17 (m. IH); 2.43 (dd. IH); 2^9 (dd. IH); 122 (e, 3H); 1.10 (s. 3H); 1.07 (d, 
3H); 0.95 (d. 3H); 0.91 (8. 9H); 0.88 (8. 9H). 
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Compound 96 




To a solution of 5.0 g of 95 and 6.44 g of 2-nitrophenytseleno cyanate bi 50 ml of THF are 
added 7.13 ml of tributyl phopshine drppwise over a period of 15 nAi such that the tempe- 
rature does not exceed 35 *C. The mixture stirred at RT for 1 h at which point 23 g of solid 
NaHCQs are added followed by dropwise addition of 31.2 ml of 30% aqu. HaOa. agabi such 
that the temperature did not exceed 35 "C. After 16h at RT 185 mi of 5% KHSO4 are added 
to the reaction mixture, which Is then twice extracted with 400 nd of ettter each. The oonM* 
ned organic extracts are washed with 200 ml of water, dried over MgS04. and the solvent is 
evaporated. Purification of the residue by FC In hexane/AcOEt 95/5 gives 96 as a yellow d. 
ESI-I^: 529.1 (IWI+ H). ^H-NMR (CDCIs, 300 l^z): 8 (ppm vs. TMS) « 5.73 (m, 1H); 5.02 
(d, 1H); 4.98 (8, 1H): 4.41 (m. IH); 3.81 (d, IH); 3.68 (s, 3H); 3.17 (m. 1H): 2.43 (dd. 1H); 
2.29 (dd, IH): 1.85 (m. 1H): 1.40 (m. IH): 1-26 (s. 3H): 1.10 (s. 3H): 1.08 (d, 3H): o;96 
(overlapping d and s, 12H): 0.94 (s. 9H). 

Preparation of key intermediate 96 - Route 2 . 



Compound 97 




nr 

To a solution of 46.70 g of (4S, 5R)-1 ,4-Dimethyl-5-phenyl-imlda20lldin-2-one (AUDRiCH) in 
450 mi of THF are added 162 ml of a 1.6 M solution of n-BuU in hexahe at - 78 X and the 
mixture is stirred for 1h at this temperature. Propionylchloride (24.99 g) is then added to the 
solution and the mixture is allowed to wami to RT over night After addition f 1 50 ml of IN 
NaOH the lay ts are separated and the organic solution is washed with 1 N NaOH and sal- 
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ne. Diying over MgS04 and evaporation of solvent gives crude 97, which Is recrystallbed 
from AcOEt tagiv pure 97 as white crystals. M.p. 104 - 106 "C. ESI-MS: 247.1 (M + H). 



Compound 98 




To a solution of 16.93 g of 0-C8H7)2NH In 100 ml of THF are added dropwise 104 ml a 1.6 M 
solution of n-BuU In hexane at 0 •C. The solution is stirred at 0 forlO fvin, cooled to 
- 78 and a solution of 41 .36 g of 97 In 1 50 nil of THF Is added dropwise at the same 
temperaturs. After 3 addUionai hours at - 78 "C 28.9 g of allyl iodide and 1 50 ml of THF are 
added. The mixture is then sUrred overnight al - 78 "C and poured Into when 200 ml of 2N 
HQ. After stining for 45 min the layers are separated and the aqueous solution Is twice 
extracted wHh 150 ml ether. The combined organic extracts are washed with saline dried 
over MgS04 and the solvent is evaporated. Flash fOtratlon with hexane/AcOEt 1/1 gives a 
solid residue, whose reciystalllzation from hexane (2x) gives 98 as a single diastereolsomsr 
(white crystals). M.p. 58 -«1 "C. ESI-MS: 287.2 (M + H). 



Compound 99 




To a suspension of 27.90 o of 98 in 400 ifllTHF are added 6.20 g of UAIH4 and the mbdure 
is stirred at 0 «C for 1h. WHAT??? b then added, the solid material is removed by flltrallon, 
and the solvent evaporated. FC In hexane/ether 7/3 gives crude 99 (contains stiR solvsrt; 
vaporation of solvents after FC Is carried out at a pressure above 500 mbar. in order to 
avoid loss of product). 'H-NMR (CDda, 300 mz): 8 (ppm vs. TMS) - 5.80 (m, 1H); 5.01 (m. 
2H); 3.48 (m, 2H); 2.16 (m. IN); 1.93 (m. 1H); 1,72 (m, 1H); 0.91 (d, 3H). 
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Comoound 100 




Compound 100 is obtained in analogy to 107 from ^AJ22 g of cfiide 99 (s. above). PC in 
pentane/ether 9/1 gives cnjde 100 (ca. 70%; contains still solvent), which Is directly used In 
the next step (evaporation of solvents after FC was canied out at a pressure above 500 
mbar. in order to avoid loss of product). )• 

^H-NMR (CDCIa, 300 MHz): 6 (ppm vs. TMS) = 9.65 (s. IH); 5.73 (m, 1H); 5.10 (dd, 1H); 
5.05 (s, IH); 2.43 (m, 2H): 2.15 (m. IH); 1.10 (d, 3H). 



Compound 101 is prepared in analogy to compound 88 from 14.679 g of 108 and 3.36 g of 
KH-2115. Purification Is effected by FOin 5% ether/CHaCb and 2.5% ether/CHaCts (3 njns) 
to provide 101 as an oL ESI-MS: 313.3 (M * H). 'H-NMR (DMSOd.. 500 MHz): 5 (ppm vs. 
TMS) « 5.73 (m. IH); 4.98 (s, IH); 4.96 (m. IH); 4.27 (d. 1H); 4.13 (dd. IH); 3.89 (dt, IH); 
3.72 (dd, IH): 3^ (m. IH); 3.46 (m, IH); 3.40 (m, IH); 3.16 (m. IH); 2.30 (m. IH); 1.76 (m, 
IH); 1.41 (m, 2H); lJ29 (m, 2H): 1.00 (8, 6H); 0.95 (d, 3H); 0.80 (d, 3H). 



Compound 101 
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Compound 102 



HQ 




.OH 



Compound 102 is prepared in analogy to compound 89 from 7.732 g of 1 01 . Purification is 
effected by FC in 1% MeOH/CHada -> 10% MeOH/CHjCIa to provide 102 as an ol. 



(8, 1H); 4.95 (m, 1H); 4.58 (d. 1H): 4.38 (t, 1H): 4.25 (d. IN); 3.74 (dd, IN); 2.29 (m, 1H); 
1.79 (m. 1H); 1.35 (s. 3H); 1.19 (s. 3H): 1.03 (s, 3H); 1.02 (s, 3H); 0.94 (d, 3H); 0.81 (d,3H). 



Compound 103 is prepared in anaiogy to compound 90 from 6.373 g of 1 02 and 20.8 ml of 
TBS^yn . The cnide product obtained after extraction is directly used in the next step. 
ESI-MS: 615.1 (M + H). ^H-NMR (CDO* 500 MHz): 8 (ppm vs. TMS) « 5.73 (m. 1H); AM 
(m. 2H): 3.90 (dd. 1H): 3.82 (dd. IN); 3.68 (m. IN): 3.58 (m. 1H); 3^7 (m, IH); 2.24 (m. 
1H); 1.85 (m. IH); 123 (s. 3H); 1.07 (d. 3H): 1.05 (s. 3H). 



Compound 104 Is prepared In analogy to compound 91 from 13.824 g of cnjde of 103 and 
5.221 g of camphorsulfonic add. Purification is effected by FC In hexane/ tlw 3/1 to pro- 
vide 104 as a DgM yellow resin. ESI-MS: 483.1 (M • OH). HNMR (DMSO-da. 500 MHz): 8 
(ppm vs. 1UI3) = 5.72 (m. IH); 4.98<m. 2H); 4.39 (t. IH); 3.82 (dd. IH); 3.72<dd. IH); 345 



ESi-MS: 252 (M - OH). 'H-NMR (DMSO-de, 500 MHz): S (ppm vs. TMS) = 5.72 (m. IH); 458 



Compound 103 




Compound 104 
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(m. 1H); 3.34 (m. 1H): 3.22 (m. 1H); 2.24 (m, 1H): 1.79 (m, 1H): 1.49 (m, 1 H); 1.41 (m. IH); 
1 .33 (m, 1 H); 1 .17 (s, 3H); 0.98 (overiapping s and d, 6H). 



Compound 105 




Compound 105 Is prepared in analogy to compound 92 from 8,445 g of of 104. The crude 
product obtained after extraction is directly used In the next step. ESI-MS: 499.0 (M ♦ H). 
'H-NMR (CDCI,, 500 MHz): 5 (ppm vs. TMS) = 9.77 (t. IH); 5.72 (m, 1H); 5.00 (m, 2H):4.49 
(I. IH); 3.81 (dd. 1H): 3.72 (dd, 1H): 3.16 (m. 2H): 2.51 (dd. IH); 2.42 (dd. IH); 2.22 
IH); 1.24 (8. 3H); 1 .10 (s. 3H); 1.05 (d, 3H). 



Compound 106 




Compound 1 06 is prepared In analogy to compound 93 from 9.310 g of crude ol 
cmde product obtained after extraction is directly, used in the next step. 
M.p. •C. ESI-MS: 178 (M + H). 



Compound 96 




The preparation f compound 9S from 106 Is perfonned in analogy to the preparation ol \ 
from 93. starting from 8.1 g of cmde 1 06. Purification by FC in hexane/eth r 8« gives 96 
an oa. ESI-MS: 515 (M + H). ^H-NMR (CDCIfc 500 MHz): 5 (ppm vs. TMS) « 5.72 (m. IH); 
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5.00 (m. 2H): 4.41 (dd. 1H); 3.82 (dd. 1H): 3.48 (dd. 1H); 3.38 (m. 2H); 2.5 (dd, 1H); 2.32 
(dd, 1H): 1.87 (m. 1H); 1.40 (m. 1H); 1.25 (s, 3H); 1.10 (s. 3H); 1.08 (d, 3H). 

Examples 79 and 81 can be obtained from Example 77 via activation of the primary 
hydroxyl group (e.g. as tdsylate, mesylate or triflate) and subsequent displacement with N9. 
(followed by reduction). Ulcewise Examples 87 and 89 can be obtained from Example 85. 

example 97; Soft caosules 

5000 soft gelatin capsules, each containing as active ingredient 0.05 g of one of the 
compounds of formula I named In the preceding examples, e.g. the compounds of example 
1 . 2. 3 or 4, are prepared as follows: 

active Ingredienl 250g 

Lauroglyool 2lltfos 
Preparation process: The pulverised active Ingredient is suspended in Uuroglylwie 
(propylene glycol laurate. 6attefoss« S A. Saint Priest. France) and ground in a wet 
pulverizer to a grain size of approximately 1 to 3 |im. Portions each containing 0.419 g of 
the mixture are then flBed into soft gelatin capsules by a capsule filling machine. 

Fxample 98: Infusion solution 

The compound of exampla 1,2. 3 or4 Is dissolved at a concentration oil mgAmlln 
polyethylene glycol 300 (PEG 30O) and filled Into 2 mi vials. For Infusion, this solution Is 
dButed with 50 to 100 mi of 0.9% saline according to US Phamwcopoeia. 
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What is claimed i8: 

1 . A compound of formula I 




(I). 



wheiein 

T is O, NH or N(all(yO. wtwrein aOcyl is alkyl; 
Aba radicai of formula la 



ay 



Rk (te) 



which is bonded to the radical of the molecule according to formula I by one of the two 

caitjon atoms martced with an anow, and wherein 

Xis S; O; NH; N(allc); wherein allc is all<yl, hydroxy-lower alkyl. unsubstltuted or 
substituted arrino-iower alkyl or carbamoyl-lower alkyl; N(ar), wherein ar is aryl; 
C(Rk>N, NsC(RR') or C(Rk>C(Rk*^. wherein Rk* and Rk-, Independently of one 
another, are H, alkyl. unsubstltuted or substituted amino-lower alkyl. carbamoyt-iower 
alkyl. or in paiticuiar halogen-lower an(yl or hydroxy-k)wer alkyl; arid 
Rk Is H, aDcyl (especially tower aOcyO. unsubstituted or substituted amino-lower aikvl, 
caibamoyHower alkyl. hatogen^ower alkyl or hydroxy-tower alkyl; 

either Y Is OH and V Is hydrogen, or -Y and -Y* together f onn a bond (so that they form a 

double bond together wHh the adjoining bond connecting the two -Y and -Y* bearing carbon 

atoms); 

R is hydrogen, tower alkyl or hatogen-tower aDgt. 

and Z is O, or -Z- is a bond between the two binding cariaon atoms; 

or salts thefoof. 



2. A compound of formula I* according to dabn 1, 
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wher^ 

A is a radical of formula la 

jf>-Rk (••) 
*N 

wNch Is bonded to the radical of the molecule according to fomiula I by one of the two 
carbon atoms marked with an arrow, and wherein 

X is S; O; NH; N(alk); wherein alk is alkyl; N(ar), wherein ar is aryl; C(Rk')»N, 

N=C(Rk*) or C(IHk*)=C(Rk'^, wherein Rk* and Rk**, Independently off one another, 

are H, aOcyl, halogen-lower alkyl or hydroxy-tower alkyl; and 

Rk is H, alkyl, hak>gen-lower alkyl or hydro)(y-k>wer alkyt 
either Y Is OH and Y* Is hydrogen, or -Y and -Y* together fonn a bond (so that they f onn a 
double bond together wHh the adjoining bond connecting the two -Y and -Y* bearing carbon 
atoms); 

R is hydrogen, lower alkyl or halogen lower alq^: 

and Z is O. or -Z- is a bond between the two binding caifoon atoms; 

or a salt thereof. 



3. A compound of fonnula I* acoorcfing to daim 2, wherein 
A is a radical of formula la 

which is bonded to the mdlcal of the molecule of formula I by one of the tww carbon atoms 
marked by an arrow, preferably by the carbon atom In p-poailon to X; and wheialn 

X b S; O; NH; N(alk); C(Rk*)«N, NrC(RIO or C(Rk>C(Rir). wherein Rk* and Rk". 

independently of one another, are H. lower alkyl, hatogen-tower aBcyl or hydro)qHow8r 
. alkyl; and 

Rk is H, tower alkyl, hatogen-tower alkyl or hydroxy-kwer alkyl; 
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either Y Is OH and Y* Is hydrogen, or -Y and -Y* together form a bond; 
R is hydrogen,.lower all<yl or halogen-lower alkyl; 
and Z Is O, or -Z- is a bond between the two binding caibon atoms; 
or salts thereof. 

4. A coRipound of f onnuia I according to deAn 1 , 

wherein 

TisOorNH; 

A is a radical of f onnuia la. which is bonded to the radical of the molecule according to 
f omtula I by one of the tvyo caibom atoms marked vi^th an arrow, and wherein 

X Is S; a. NH; N(allc): wherein alk is alkyl, hydroxy-tower alkyl, unsubstituted or 
substituted amino-tower alkyl or carbamoyl-tower alkyl; C(Rk>N. M^RkT) or 
C(Rk^)»C(Rk^, wherein Rk» and Rk^, independently of one another, are H, aBcyl. 
haiogen-k>wer alkyl or hydroxy-lower aikylj substituted or unsubstituted amino-lower 
alkyl or carbamoyHower allqrl; and 

Rk is H, tower alkyl, hatogen-lower alkyl or hydroxy-tower alkyl. unsubstitutad or 

substituted amino-towar alkyl or carbamoyl-tower alkyl; 
either Y Is OH and Y* Is hydrogen, or -Y and -Y* together fonn a bond; 
R is hydrogen, lower alkyl or halogen-tower alkyl; 
and Z is O, or -Z- is a bond between the two binding carbon atoms; 

or salts thereof. 

5. A compound of formula I according to daim 1 , wherein 
TIsO; 

A is a radical of fomuda la 



which is bonded to the radfcal of the molecule according to fomwia I by one of the two 

carbon atoms marked with an arrow, and wherein 

X Is S; O; NH; N(alk); wherein alk Is aBcyl; N(ar), wherein ar is aryl; C(Rk>M, 
NsC(Rk*) or C(Rk>C(Rk^), wherein Rk» and Rk^, Independently of ne another, 
are H. alkyl. hatogen-tower alkyl or hydroxy-lower alkyl, or amino tower aflcyl; and 




(la) 
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Rk is H, alkyl. halogen-tower alkyi or hydroxy-lower alkyi: 
either Y is OH and V is hydrogen, or -Y and -Y* together form a bond (so that they fonn a 
double bond together wHh the adjoining bond connecting the two -Y and -V bearing carbon 
atoms); 

R is hydrogen, lower alkyl or hatogen-lower alkyl; 

and Z is O, or -Z- is a bond between the two binding carbon atoms; 

or salts thereof. 

6. A compound of fonnula I aooording to dalm 1 , wherein 
TisNHorOi 

A is a radical of fortiula la, whiiBh Is bonded to the radical of the molecule aocordi^ 
formula I by one of the twjo carbon atoms marked wHh an arrow, and wherein 

X Is^ O, NH, N(CHji. N(CHaCH*OH), N^CHaCHaNH^, N(CHaCHaN(CHJi). 

N(CH2C(0)NHa), C(Rk>N or CHsC(RIO . wherein RK* Is H. methyl, hydroxymethyl. 

(CHaCHaOH), (CHaCHaNHs). (CHaCHaN(CH,)a). (CH2C(0)NHa). or fluoromelhyl; 

and • 

Rk is hydrogen, methyl, ethyl, hydroxymethyl, hydroxyethyl, aminomethyl, aminoethyl. 

dimethylaminomethyl, carbamoylmelhyl or fhionnelhyl ; 
R is hydrogen, methyl , ethyl or fhioromethyl; and 
Z Is^ or -Z- is a bond between the two binding carbon atoms; 
or salts thereof; whereby the bond characterised by a wavy nne means that the compound 
of fomiula I Is present in CIS- or trans^onn, preferably In cWomi. 

7. A compound of fonnula I aooording to dakn 1 . wherein 
TbO; 

A is a radteal of fonnula la, whteh is bonded to the radteal of the molecule according to 
formula I by one of the two carbon atoms merited with an arrow, and wherein 
X is 8. 0. NH, N(CH,). N(HC^HaOH). QRk*)«N or CH=C(RIO. wher^^ 

methyl or hydroxymethyl 
and 

Rk is hydrogen, methyl, ethyl or hydroxymethyl; 
R is hydrogen, methyl, ethyl or fluoiomethyl; and 
Z is O, or -Z- Is a bond between the two binding caibon atoms; 
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or a salt thereof; whereby the bond characterised by a wavy line Is pres nt to show that the 
compound of formula I exists in ds- or trans-form, preferably In ds-form. 

8. A compound of formula I according to daim 1 , wherein 

A means a radical of formula la. which is bonded to the radical of the molecule according to 
formula I by one of the two carbon atoms marked with an arrow, and wherein 

XlsS. N(CHa)orCHsCH: 

and 

Rk is H, methyl or hydioxymethyl, preferably methyl; 
R Is hydrogen, lower alkyi or hatogen fewer alkyi: and 

Z is O, or (preferably) -Z- is a bond between the two binding caibon atoms, or a salt thereof. 
9. A compound of formula 1, wherein 



means a radfeal selected from the radicals of fonnulae 




atoms: Y is hydroxy, V is hydrogen; and T is 0; and the bond characterised by a wavy Ine 
is sudt that the compound of the formula I is pr sent in the ds-fonn; or a pharmaceutfcaly 
acceptable salt thereof . 
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10. A compound according to claim 1 , ciiaracterised by the formula: 




19 

1 1 ; A compound according to deum 1 , characterised by the formula: 




1 3. A pharmaceutical composition, comprising a compound of formula I, or a salt thereof, 
provided that saK^foiming groups are present, aoconlbig to one of claims 1 to 12. and one 
or more phannaceuticaly acceptable carriers. 

14. A compound of fonmila I according to one of claims 1 to 12. for use In a process for the 
diagnostic or therapeuli6 treatment of humans. 

1 5. Use of a compound of fonnuia I according to on of claims 1 to 12, f r ttw preparation 
of a phamnaoeutical product for the treatment of a tumour disease. 
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16. Process for the preparation of a compound of formula i according to daim 1, 
characterised In that 

a) an add of formula II, 




(ID 



wherein T* is hydroxy, NHa, NH(ancyO or 1^ and (alkyO, A, Z and R have the meanings givm 
for compounds of formula I. and wherein functional groups that should not partidpate in the 
reaction are present if necessary in protected form, is cyclised, if T s N3, this taking place 
after reductk>n of the adde group, and if necessary any protecting groups are removed, 
and, if desired, an obtainable compound of formula I is converted into a different compound 
of formula I; an obtainable free compound of formula I is converted into a salt; an obtainable 
salt of a compound of formula I Is converted into another salt or the free compound of 
formula I; and/or obtainable isomeric mbcturee of compounds of formula I are separated into 
the isomefB; 
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